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The fact that Cancer Mortality has shown an apparent 
increase from year to year in various countries of the world, 
while other important diseases, such as tuberculosis, typhoid fever 
and dysentery, have shown a tendency to decrease, has attracted 
considerable attention. Numerous laboratory, clinical and statistical 
studies have been undertaken in many parts of the world. The 
Health Committee of the League of Nations has shown its interest 
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and unknown causes of death” for the same age group. 
(ce) Comparison between cancer mortality, 60 years and over 
and mortality from senility. 
Deaths from Cancer in various age groups. 
Geographical Distribution of cancer mortality in Japan. 
1. Distribution of Cancer Mortality according to Prefectures. 
2. Distribution of Cancer Mortality in Rural and Urban areas. 
3. Mean Cancer Mortality and Standard deviation of Cancer 
Mortality in Japan and comparison with those of various 
countries. 
Relative Incidence according to Seat of the Diseases, 
Cancer Mortality by Site and Sex. 
Pathological and Clinical Observation made in Japan with regard 
to the localization of cancer. 
The localization of Cancer in Japan compared with that in other 
countries — as revealed by Mortality Statistics. 
(a) Cancer of the Digestive Tract. 
(b) Cancer of the Breast and Female Reproductive organs. 
(c) Chronological course of site-incidence rate of cancer mortality. 
Variation in Mortality Rates in the several form of cancer in the 
Different Prefectures of Japan. 
Co-efficient Correlation between Mortality rates from cancer and 
from certain other Diseases. 
Consideration of the varying Cancer Mortality in the Different 
Districts of Japan. 
Conclusions. 


I. INTRODUCTION. 


: 
VIII. 
IX 
XI. 
XV 


Statistical Study of Cancer Mortality in Japan. 93 


in cancer problems by setting up a Cancer Committee for the 
study of certain international phases of the subject in 1923. A 
Sub-Committee of Statisticians was also appointed to advise on 
statistical problems. 

In Japan, as elsewhere, the caner problem has attracted 
the attention of numerous competent investigators. A large number 
of special reports on the pathology, aetiology and therapy of 
cancer have been published, as well as a few statistical studies. 

Differences of race, habits and food, and in physical and 
social conditions are of interest in the comparison of statistical 
data from different countries. This has been borne in mind in 
the compilation of this statistical study of cancer in Japan, with 
the hope that it may facilitate the comparative study of cancer 
mortality in Japan with that in other parts of the world. 


II. SOURCES OF INFORMATION. 


The statistical material for the present study has been 
obtained from the following publications : 

1) Movement of the population of Japan; 1899-1924. 

2) Statistical Resumé of Movement of population of Japan-1920- 

1924. 

3) Statistics of Causes of Deaths in the Empire of Japan-1919-1924. 

4) Statistical Resumé of Japan 1909-1925. 

The above were published by the General Statistical Bureau of the 
Imperial Cabinet, Tokyo. 

5) Census of Japan, 1920, the Temporary Census Bureau. 

6) Census of Japan 1925, Statistical Bureau of the Imperial Cabinet. 

In tabulation a distinction is made between deaths from carcinoma 
and from other forms of malignant tumour. As to the site the following 
headings are used ; 

1) Cancer of buccal cavity. 

2) Cancer of Ovsophagus. 

3) Cancer of stomach and liver. 

4) Cancer of peritoneum, intestines and rectum. 
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5) Cancer of female reproductive organs. 

6) Cancer of breasts. 

7) Cancer of skin. 

8) Cancer of other organs. 

Mortality Statistics in Japan are published by the Census Bureau, 
Imperial Cabinet, on the basis of death certificates signed by physicians 
certifying the causes of death. 


Il. RELIABILITY AND ACCURACY 
OF STALSTICS. 


The reliability and accuracy of statistics of cancer, in Japan 
as elsewhere, are influenced by such considerations as : — 

1) The number of physicians available in the community. 

) Diagnostic facilities. 

) The degree of training of the physician. 

4) Social conditions. 

) Means of communication. 

) Development of industries with well organised medical 
service. 

The proportion of deaths assigned to senility, and to ill- 
defined or unknown causes give some indication of the reliability 
of diagnosis of causes of death. 

According to the annual reports of the Central Sanitary Bureau of 
Japan, there has been no great variation in the number of physicians in 
Japan during the last sixteen years, the proportion per 10,000 inhabitants 
varying between 7.3-8.2. 

The Table No. 1 shows the number of medical practitioners in Japan 


during the period 1910-1925. 
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TABLE 1. 


NUMBER OF MEDICAL PRACTITIONERS IN JAPAN. 


| Total Number of |No. of Physicians per} No. of inhabitants 

| physicians 10, 000 inhabitants. per physician. 
1910 | 37, 997 7.43 1,345 
1911 | 38, 824 7.59 1,317 
1912 | 40, 088 7.75 1,291 
1913 | 41, 450 | 7.91 1, 264 
1914 | 42, 404 | 7.90 1, 266 
1915 | 43,813 | 8.05 1, 243 
1916 | 45, 201 | 8.20 1,22 
1917 | 46, 060 | 8.22 1,216 
1918 | 46, 109 8.11 1, 233 
1919 | 45,426 8.08 1, 288 
1920 | 45, 488 8.13 1,23 
1921 | 42,464 7.48 1,336 
1922 | 42, 829 7.61 1,314 
1923 | 43, 028 7.36 1,359 
1924 | 43,702 7.39 1,353 
1925 45, 326 7.59 | 1,318 


As regards the distribution of physicians by prefecture, the end of 
1919 has been chosen for study. 

The number of physicians per 10,000 inhabitants, was highest in the 
Tokyo prefecture (16.1), next coming Saga (11.5) and Fukuoka (11.8). 
Other prefectures in which the rates are higher than 9.0 were Kumamoto 
(10.4), Kyoto (10.4), Ishikawa (10.3), Nagasaki (9.34), Kagoshima (9.3), 
Miye (9.3), Yamaguchi (9.1), Kanagawa (9.1), Shimane (9.0). The majority 
of these prefectures are located in districts of South-western Japan, such as 
Kyushu, Sanyo, Kinki and Kanto. On the other hand, the lowest rate was 
observed in Okinawa Prefecture, which consists of many small islands, situated 
in the South-west of Japan, the rate being 2.9. The next lowest rate was 
Aomori (4.1), followed by Iwate (5.1), Akita (5.5), Kagawa (5.7), Saitama 
(5.9), Fukushima (5.9), Ibaraki (6.0), most of which are in North-eastern 


Japan. 
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The number of medical practitioners per 100 square kilometres varies 
considerably in the different prefectures. 

The exceptionaly high rate of 260 practitioners per 100 square kilo- 
metres was found in the Tokyo prefecture; the corresponding figure for 
Osaka was 99 and for Kanagawa 79. Nine other prefectures have a 
exceeding 20 :— Fukuoka (46), Aichi (35), Kyoto, Saga (31 each), Nagasaki 
(27), Saitama and Kagawa (21 each), Chiba and Hyogo (20 each) ; these 
are mostly prefectures in which either in the prefecture or in its neighbourhood 
a large city is located. 

Hokkaido has the smallest number of physicians, there being 1 only 
per 100 square kilometres; next come Iwate and Aomori with three each, 
and then Akita (4), Miyazaki (5), and Gifu, Nagano, Yamagata and Okinawa 
(7 each). These are either located in the North-eastern part of Japan, or 
in the east mountainous area, with the exception of Okinawa prefecture. 
Generally speaking, more physicians are found in the prefectures containing 
large towns or towns becoming industrialized and which have well developed 
communications, than in the prefectures located in mountainous parts, with 
consequent less development of communication and industry. 

The distribution and accessibility of hospitals is of importance in this 
connection, 

In 1919 there were in the Tokyo and Osaka prefectures as many as 
80.3 and 41.5 hospitals respectively per 10,000 square kilometres: the Saga 
prefecture comes next with 12.3 and then Kyoto (8.8), Chiba (8.7), Fukuoka 
(8.3), Saitama (8.7), Hyogo (7.1), Aichi (5.9) and Nagasaki (5.8). 

The lowest rate, 0.4 per 10,000 square kilometres was reported from 
Miyazaki, followed by 0.5 in Aomori, 0.7 in Iwate and 0.8 in Yamagata. 
The thirteen prefectures in which the number of hospitals per 10,000 square 
kilometres is less than 20 are Akita, Gunma, Kumamoto, Fukushima, Toyama, 
Oita, Hokkaido, Gifu, Niigata, Ibaraki, Nagano, Hiroshima and Miyazaki. 

The highest proportion of hospitals per 10,000 population is found in 
Hokkaido, 7.5, followed by Tokyo (5.0), Saga (4.6), Kagawa (8.8), Tottori 
(3.8) Yamanashi (3.4), Chiba (3.2), Kyoto (3.0), Tokushima (3.0), Osaka (2.8), 
and Hyogo (2.7), while the prefectures with the lowest rates are Miyazaki 
(0.5), Aomori (0.6), Kumamoto (0.6), Yamagata (0.7), Ibaraki (0.8), Toyama 
(0.8), Kagawa (0.9), Hiroshima (1.0), Ehime (1.0), Oita (1.1), Iwate, Niigata 
and Okinawa (1.2 each). 

The distribution of hospitals generally corresponds to that of 
physicians. 
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The most certain method of cancer diagnosis is post mortem 
examination. In Japan, autopsies are made in each medical 
school and in some big hospitals and research medical institutes. 
The number of autopsies in each of the 20 medical schools averages 
200 a year. In other hospitals and institutes, the number of 
autopsies made is not very large. 

There is obvious difficulty in determining the relative accuracy 
of statistics of cancer in different localities of Japan, but in general 
it may be stated that in the north-eastern district, in the cast 
mountainous district, in Hokkaido and Okinawa and, in a part of 
Shikoku, it is more difficult to obtain reliable statistics than in 
the remaining part of the country. 


TABLE. 


COMPARISON OF CANCER MORTALITY IN VARIOUS PREFECTURES 
WITH THE NUMBER OF PHYSICIANS AND HospITALS 
IN JAPAN. 


Number of 


Cancer Se | Number of | No, of | No. of 
| Mortality | Physicians Hospitals 
s. | | 

| Population. | Tnhabitants | population mets 
Nara | ia | 6ı | 10 22 | 35 
Saga | 9.3 | 11.5 | 3 | 4.6 | 18. 
Wakayama | 8.7 | 6.3 | 10 | 2.4 | 4.0 
Kyoto 8.1 | 10.4 a | 30 | 8&8 
Niigata 8.0 | 6.3 9 | 
Chiba 8.0 7.6 2 “3 | «a 
Shiga 8.0 | 6.2 10 1.6 | 2.7 
Osaka 2.8 | 41.5 
Yamaguchi 4 9.1 16 17 | 38.0 
Miye 7.6 | 9.3 18 2.1 | 4.0 
Fukuoka | 113 46 2.0 | 8.3 
Tottori 7.3 | | 9 3.8 | 4.9 
Shimane 7.8 | 9.0 | 10 1.8 | 2.0 
Miyagi 7.2 | 7.3 | 8 1.5 | 109 
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Yamagata TO 6.6 7 07 0.8 
Tokyo 7.0 16.1 260 5.0 80.3 
Saitama 6.9 5.9 21 ur 
Ibaraki 6.9 6.0 14 0.8 1.8 
Nagano 6.9 6.83 7 1.6 1.8 
Ishikawa 6.9 10.3 19 16 2:9 
Ehime 6.8 6.5 13 1.0 3.0 
Toyama 07 7.5 14 0.8 1.4 
Tochigi 6.7 6.0 10 2.3 3.7 
Okayama 6.6 ek 13 1.6 2.8 
Kumamoto 6.6 10.4 18 0.6 | 
Yamanashi 6.4 6.0 8 3.4 4.7 
Fukushima 6.4 5.9 6 1.3 Ree 
Kanagawa 6.2 9.1 79 3.8 3.3 
Ilyogo 6.0 20 27 241. 
Fukui 6.0 6.9 11 1.9 3.0 
Gumma 5.9 6.2 10 0.6 1.0 
Gifu 5.9 6.2 | 1.6 1.6 
Hiroshima 5.9 9.8 18 1.0 139 
Kagawa 5.9 DER 21 0.9 3:8 
Miyazaki 5.9 6.4 5 0.5 0.4 
: Nagasaki 5.7 9.3 27 2.0 5.8 
Oita 5.7 7.8 11 11 326 
Aichi 5.6 8.6 3 1.4 5.9 
Kochi 5.6 10,4 10 2:3 2.3 
Tokushima 5.5 6.5 12 3.0 5.3 
Shizuoka 5.0 7.9 16 1,8 8.7 
Akita 5.0 5.5 4 154 1.1 
Kagoshima 4.6 8.4 13 1.3 27 
Hokkaido 4.5 6.9 1 7.5 1.6 
Iwate 4.3 5.1 3 1.2 0.7 
Aomori 4,1 4.1 3 0.6 0.5 
Okinawa 3.6 2.9 7 12 3.0 
(The number of Hospitals for prostitutes and epidemic diseases have been 
excluded in this computation). 
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STATISTICAL CONSTANTS. 


Standard 


る Coeffieient of co ion. 
f correlation 


Mean=m 


1 No. of 0 Cancer mortality /No. of 
2.22+0.14 | physicians per 10, 000 pop. 
per 10, 000 pe | 40.4540, 08 


No. of “Cancer mortality /No. of 
* poy | 18.04+0.15 | 15.29+0.11 | physicians per 100 sq. Km. 
100 Km. | +0.25 0.09 


3. No. of Cancer mortality /No. of 
ser 100, 000 == | 2.5 +0.14 1.4 +0.09 | hospitals per 100, 000 pop. 
I po +0.13+0.09 


4. No. of Bossi | | Cancer mortality [No. of 
er 1.000 Em) s 12.69+0.88 | per 1000 sq. Km: 
| +0.16+0,09 
TABLE $: 
CORRELATION BETWEEN CANCAR MORTALITY AND NUMBER 
OF PHYSICIANS PER 100 Kus’. 


: Number of physicians per 100 kms?. 
Cancer 


10-19)20-203 -38)40- 49 50-59)60-09 70-79 80-89 90- a 
3- 3.9 | | | | | 1 
4- 4,9 oe } £4 | | | | | 4 
7-7.9 | $| 3 | | des | | | 73 
10-10.9 | | | | 0 
11-11.9 | | | | | | | 0 
12-12.9 Ze | | | | 1 
Total ZX |14 | 5 | 8 | | 46 


N.B. The number of physicians per 100 kms?. in Tokyo (260 per 100 kms?.) 
was excluded in this calculation because of its exceptionally high rate. 
Number of physicians per 100 kms. . 

Mean m=18,04+0.15 

Standard deviation=15,29+0.11 

Cancer mortality. 

Mean m=6.59+0.15 

Standard deviation=1,54+0.11 
Coefficient of correlation r= +0.25+0.09 
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TaBLE 4. 

MORTALITE PAR TUMOURS MALIGNES DANS 
MORTALITY FROM MALIGNANT TUMORS IN VARIOUS 
1911 1912 1913 1914 1915 1916 


United States of America (1) 744 a7 790 796 814 821 
Canada, Registrations area (2) = = 

England and Wales (8) 992 1026 1064 1069 1157 1178 
Seotland (4) 1041 1086 1102 1135 1105 1126 
Ireland (5) 817 852 s90 869 882 902 
Denmark (6) 1457 1547 1527 1550 1640 1509 
France 502 803 $25 744 708 747 
Italy (7) 668 647 667 668 667 663 
Spain 514 540 552 599 570 574 
Switzerland (8) 1165 1200 1202 1218 1189 1187 
Czechoslovakia (9) = ER 

Norway %5 1045 995 1018 979 1084 
Sweden 987 999 1006 1040 1055 1050 
Austria 823 814 == —_ — 

Germany 880 $91 900 879 847 844 
Belgium 686 712 = = 

Netherlands 1086 1094 1095 1069 1085 1080 
Australia (10) - es = en 748 811 
New Zealand (11) S819 827 
Union of South Africa — == — — == 479 
Japan 645 642 657 669 75 689 

NOTE: 


(1) J. W. Schereschewsky, «The Course of Cancer Mortality in the Ten Original 
Registration States for the 21-year period 1900-1920”. 
(2) “The Canada Year Book 1922-1925”. 
(3) Données pour 1919-1924 tirées de ) “ Statistical Review of England and 
Data for 1919-1924 from \ Wales”. 
y 9 irées 

(4) em a \ “ Statistical Review of Scotland ”’. 

« Detailed Annual Report of the Regi- 
strar General for Saorstat Eirean 
1919-1924”. 

i6) Les données pour la période 1915-1919 ne concernent que les villes, celles 

pour la période 1920-1924 concernent le pays entier et sont tirées de la 
publication «Causes des décés dans le Royaume de Danemark, 1920-1924 ”. 
The data for the period 1915-1919, are those for the cities only, and, for 
1920-1924, these for the whole country; the latter from «« Causes des 


(5) Données pour 1919-1924 tirées de | 
Data for 1919-1924 from 
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DIVERS PAYS (Taux pour 1,000,000). 
COUNTRIES (DEATH RATE PER 1,000,000). 
1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 
820 803 805 834 860 868 804 919 
— — 750 780 780 820 810 
1221 1231 1190 1174 1216 1250 1265 1300 
1142 1120 1160 1190 1220 1250 1300 1330 
876 870 1205 1190 1210 799 862 920 
1536 1478 1588 1360 1320 1407 1386 1395 
748 756 783 781 790 — — -— 780 
675 74 659 685 681 691 710 644 
591 591 589 588 594 597 635 532 
1222 1233 1260 1257 1293 1298 1294 1384 1351 
— — — — — — 902 968 994 1075 
958 968 1008 — 1043 1094 1098 1114 


1051 1037 1050 1092 1208 1232 1241 
— — 1070 1255 1283 1343 1305 
— — 665 675 750 795 
864 882 921 950 985 1037 1055 1088 1079 1132 
— — 752 724 794 785 


1088 1095 1067 1126 1158 1119 1134 1120 1133 
817 835 834 835 865 898 882 925 
871 849 902 863 853 852 875 959 905 
540 543 549 590 602 638 
679 696 683 706 699 695 694 679 680 


décés dans le Royaume de Danemark 1920-3924”. 

(7) Données pour 1918-1924 tirées de I’ 

Data for 1918-1924 from the 
(8) Les données pour 1919-1925 sont tirées de l’Annuaire statistique de la Suisse, 
publié par le Bureau Fédéral de Statistique. 
The data for 1919-1925 are taken from “ Annual Statistics of Switzerland ” 
published by the Federal Bureau of Statistics. 

(9) Bulletion of State Statistical Office (1927). 

“Official Year Book, Commonwealth Bureau of Census 
& Statistics, Melbourne, 1915-1924 ”. 

«Official Year Book, Union South Africa, 1916-1922, 
(Among Europeans in the Union”). 

“ Movement of population of Japan 1911-1915, Résumé 
statistique du Japon 1915-1925”. (pour le cancer 
seulement — for cancer only). 

(11) The New Zealand Official Year Book 1926. 


\ “ Annuario Statitico ”. 


(10) Données tirées de 
Data taken from 
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IV. CANCER DEATH RATE IN JAPAN AS COMPARED 
WITH THAT IN OTHER COUNTRIES, 


Table No 4 has been compiled from the Annuaire statis- 
tique 1922-1924, published in the Statistique Général de la 
France and from the statistical reports of the various countries 
noted. 

In most of the countries mentioned in the above table, a 
certain increase in cancer mortality during the periods stated below 
has been noted. The percentage difference between the recorded 
rates at the beginning and at the end of the period under conside- 


ration. is as follows: — 


Periods Countries Proportions (22). 
1915-1922 Hungary + 66.0 
1911-1924 United States of America Et 
1916-1922 Union of South Africa ~~ «832 
1911-1924 England & Wales a ae 
1911-1926 Germany 28.6 
1911-1924 Scotland ; 
1911-1923 Sweden 25.4 
1915-1924 Australia 26 
1911-1924 Spain » ~228 
1923-1926 Czechoslovakia oa 15.9 
1911-1924 Norway 
1911-1992 Belgium 14.4 
1911-1924 Ireland 
1915-1925 New Zealand 4, 10.9 
1921-1925 Canada (Registration area) n 8.0 
1911-1925 Japan és 5.4 
1911-1925 Netherlands 4.7 
1911-1925 France 3.7 
1911-1924 Denmark a 2.9 
1911-1924 Italy 3.6 
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V. CHRONOLOGICAL COURSE OF CANCER MORTALITY 
IN JAPAN AND COMPARISON WITH THAT OF 
CERTAIN OTHER CAUSES OF DEATH. 


1. Cancer Mortality and General Mortality. 


a) Cancer mortality for all age groups. 

The cancer mortality per 10,000 population in Japan during 
the last twenty years (1905 to 1924) has fluctuated around the 
mean 6.52+0.10; the equation of the straight line fitted to the 
data under observation being y=5.75 + 0.074 x. 

b) Cancer mortality for the age group forty years and over. 

During the same period the cancer mortality has fluctuated 
around the mean 24.3+0.34, the equation of the straight line 
fitted to these data being y=22.23+0.196 x, thus showing a slight 
increase in the last twenty years: there is also a steady augmenta- 
tion from 1905 to 1918, from which time up to 1924 it has 
remained practically at the same level. 

c) General mortality for all age groups. 

The mortality from all causes per 10,000 population in the 
age groups 35 years and over during the period mentioned gives 
a mean of 270.80+2.9, the equation of the fitted straight line 
being y= 265.5 + 0.524 x. 

There was a decrease in the general mortality during the 
period 1905-1913, from which period up to 1924 a slight increase 
can be observed. 

The following table shows the general mortality and mortality 


from cancer in Japan during the period 1905-1924. 
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5. 


CANCER MORTALITY AND GENERAL MORTALITY. 


Jaran:. 


Chronological course of 


1905-1924. 


1) General mortality in the ages of 35 years and over 


2) Cancer mortality in all ages 


3) Cancer mortality in the ages of 40 years and over. 


General Mortality 


Cancer mortality per 10,000 pop. 


per 10, 000 pop. 

(35 years & over) all ages 40 years & over 
289.22 5.48 20.86 
270.21 5.66 21.45 
280.05 5.70 21.54 
264.03 6.01 22.81 
274.57 6.31 23.84 
262.00 6.25 23.58 
253.68 6.41 24.17 
253.48 6.37 24.05 
246.24 6.51 24.60 
260.17 6.63 25.08 
252.03 6.76 25.31 
276.41 6.89 26.03 
275.83 6.79 25.63 

x 328.59 6.96 26.08 
277.62 6.83 25.06 
299.61 7.06 25.46 
277.41 6.99 25.24 
277.28 6.93 25.09 
279.42 6.94 25.19 
270.10 6.79 24.59 


34 
Year 
1906 | 
1908 
1910 
1911 | 
1912 | 
1913 
1914 
| 
= 1915 
1916 
1917 
1919 
1921 

1922 

1923 


Statistical Study of Cancer Mortality in Japan. 


STATISTICAL CONSTANTS. 


35 


Mean Standard deviation Equation of 

1. General 270.80+2.9 13.142.1 
2 Cancer all ages. 6.52+0.1 0.48+0.07 0.070 
3. Cancer 40 year 24.28+0.34 1.51+0.24 a 


& over. 


22.42 


Population dealt with in this calculation is estimated with the annual 
difference between the populations existing 1903, 1908, 1913, 1918 and 1920. 
x. As the general mortality of 35 years and over in 1918 was very high 
due to the influenza pandemic, the mean mortality (276,73) of both 1917 and 
1919 is adopted in this calculation for 1918. 


>». Cancer mortality, mortality from Senility, and from 


“ [ll-defined and unknown causes of death”. 


(a) Cancer mortality for males and females 35 years and 


over. 


A remarkable increase in cancer mortality is shown for both 
males and females for the period of 1899-1909, but in 1910 a 
drop sets in and again a gradual increase has been revealed with 
but a little fluctuation up to the year 1919 for males and up to 
The mortality for males in 1920 goes up 
remarkably and then it shows a slight decrease. For females the 
mortality remains practically at the same level for 1918-1924. 
Through all these periods the mortality for males exceeds that 


1918 for females. 


for females. 
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GENERAL MORTALITY AND MORTALITY FROM CANCER 
IN JAPAN DURING THE PERIOD 1905-1924. 


| Cancer mortality forty Years and over. 
— 


=; 


+ 


y= 22.23 + 0,196X. 


| 
| Cancer mortality all’ age group. 
| 
| | y= 575 +0,074X 
| | 
| 4 
1905 1909 1914 1919 1924 


= 
an 
el | | 
ER | | General Deathrate over35 Years. 
| | 
| 
| | 
| 
| | y= 265.3 +0.524x 
| j | 
| | 
| 
1 | 
| | | 
| 1 | | 
6 ! | _ 
| | 
Er. | | | | 
| | 
: | | 
| | | 
| 
| 
| 
| 
3) 
| 
| 
| 


Statistical Study of Cancer Mortality in Japan. 


TABLE 6. 


CoMPARISON BETWEEN THE CHRONOLOGICAL COURSE OF CANCER 
MOoRTALITY IN JAPAN (35 YEARS AND OVER) AND THAT OF 
MORTALITY FROM ILL-DEFINED AND UNKNOWN Causes, 
AND OF CANCER MOoRTALITY (60 YEARS AND OVER) 

AND MORTALITY FROM SENILITY DURING THE 
PERrioD 1899-1924. 


Rate of deaths 
Rate of Cancer ui Rate of Cancer from Unknown 
Vv Mortality 60 | rom Senility Mortality 35 | and Ill-defined 
years and over | ‚er 10.000 years and over | Causes 25 years 
per 10,000 | ! — per 10, 000 and over. Per 
10, 000 
1899 23.68 151.39 12.58 | 37.09 
1900 24.42 | 155.54 | 12.94 | 32.35 
1901 26.03 | 131.99 | 13.97 | 29.99 
1902 28.73 | 139.13 | 15.22 | 29.59 
1903 30.20 | J46.94 | 15.73 | 28.76 
1904 | 29.94 | 161.06 | 15.87 | 28.8 
1905 20.59 | 163.33 | 16.18 | 28.46 
1906 31.12 | 147.95 16.74 | 24.94 
1907 31.78 | 152.03 | 16.94 | 23.28 
1908 33.51 | 140.34 | 17.80 | 21.26 
1909 35.33 | 144.90 18.86 14.04 
1910 34.72 | 134.14 18.23 13.29 
1911 35.70 | 126.16 18.68 | ’ 
1912 35.61 | 125.68 18.56 | 
1913 36.99 | 121.08 | 18.98 | 
1914 38.12 | 129.55 | 19.41 | 
1915 39.09 | 23.22 19.65 | 
1916 40.76 | 140.14 20.28 | 
1917 40.42 | 144.96 20.02 | 12.47 
1918 41.17 | 164.01 20.42 | 14.80 
1919 41.31 143.78 | 20.33 | 12.18 
1920 44.22 | 157.86 | 21.43 12.95 
1921 43.20 160.44 21.23 | 12.87 
1922 42.20 | 159.01 ‘21.08 13.00 
1923 42.41 158.27 | 21.14 | 11.20 
1924 40.86 | 151.04 | 20.60 | 10.72 


NOTE: Population in the age group 35 years and over during the period 
1899-1924 is estimated from the population of the same age group, 
existing in the years 1898, 1905, 1908, 1913, 1918 and 1920, with 
the annual difference between these years. Population of age groups 


60 years and over was also computed in the same way. 
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CHRONOLOGICAL COURSE OF CANCER MORTALITY FOR MALES AND 
FEMALES, 35 YEARS AND OVER, IN JAPAN DURING THE 
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TABLE 7. 


PErioD 1899-1924,—PErR 10,000. 


Years Male 

1899 12.64 
1900 13.10 
1901 14.00 
1902 15.36 
1903 16.10 
1904 16.23 
1905 16.55 
1906 17.27 
1907 17.25 
1908 18.12 
1909 19.08 
1910 18.71 
1911 19.15 
1912 19.12 
1913 19.81 
1914 20.08 
1915 20.37 
1916 20.95 
1917 20.72 
1918 20.75 
1919 20.98 
1920 22.63 
1921 22.21 
1922 22.21 
1923 22.19 
1924 21.50 


NOTE: In this calculation, population is computed in the same way 


Female 


12.78 
13.94 
15.09 
15.36 
15.51 
15.80 
16.21 
16.63 
17,48 
18.64 
17.75 
18.20 
17.99 
18.14 
18.64 
18.94 
19.54 
19.32 
20.09 
19.69 
20.27 
20.29 
19.90 
20.13 
19.73 


as described in the Note below former Table. 
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COMPARISONS BETWEEN THE CHRONOLOGICAL COURSES OF CANCER 
MORTALITY IN JAPAN; (35 YEARS, AND OVER), AND THAT OF 
MORTALITY FROM ILL-DEFINED AND UNKNOWN CAUSES ; AND 

OF Cancer Morratity, (60 YEARS AND OVER), AND 
THAT OF Mortality FROM SENILITY, DURING 
THE PErıon 1899-1924. 
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FOR »MALES 


\ND FEMALES, 35 YEARS AND OVER, IN JAPAN’; DURING 
THE PERIOD 1899-1924. INCLUSIVE. 
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(b) Comparison between cancer mortality (total of both 
sexes) 35 years and over and mortality from “ ill-defined and 
for the same age group. 
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The cancer mortality for 35 years and over reveals a gradual 
annual increase from 1899 up to 1919; the increase during the 
first half period is more marked than that during the second half. 
This mortality rate, however, remains practically stationary for 
the period 1920-1924. The mortality from ill-defined and unknown 
causes of deaths for 35 years and over comes rather steeply down 
from 1899 to 1910 crossing the curve of the cancer mortality for 
35 years and over in 1908; from 1917 up to 1924 there was a 
very slight decrease in the rate. The figures for the period 1911- 
1916 are unfortunately unobtainable. 

This noticeable decrease in the earlier period under considera- 
tion is indicative of an improvement in the medical certification 
of causes of death, 

(c) Comparison between cancer mortality, 60 years and over 
and mortality from Senility. 

The cancer mortality for 60 years and over shows a gradual 
increase (more marked than that for 35 years and over) with but 
little fluctuation from 1899 up to 1920, from which period there 
was a tendency to decline. The curve illustrating mortality from 
senility during the same period shows two remarkable upward 
trends culminating in 1905 and 1918 and a striking fall culmina- 
ting in 1913. The high figure for 1918 was in part due to 
influenza, It is very hard to explain the reason for the other 
great fluctuations of the curve. 


VI. DEATHS FROM CANCER IN VARIOUS AGE GROUPS. 


During the period 1918-1921 there were of the annual 
average number of deaths attributed to cancer, (37,257), 6.28% 
in ages under 40 years, while 93.72% were in ages 40 years 
and over. The proportional cancer death rate of the various age 
groups, by sex, is shown in the table No. 8. 
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As regards age distribution by sex, it may be seen that in 
the age group 25 to 49 females show a slightly higher mortality 
than males during the period 1920-1924, while in the age group 
50 to 54 the mortality rates are nearly equal; in the age groups 
55 years and over, the rates of males exceed those of females. 
The differences between the male and female rates are illustrated 
in Table No. 9 and in the diagram. 


TABLE 9. 
MORTALITY FROM CANCER PER 10,000 ropuULATION BY AGE 
AND SEX IN JAPAN DURING THE PERIOD 1920-1924 
(AVERAGE FOR 5 YEARS). 


Male. 
Total Number |Average Number | 
Estimated of deaths Deaths from Death rate 
Age Groups. population | fr om Cancer. cancer. per 

in 1920. for the period 1920-24. | 10, 000. 
15-19 2, 672, 000 36 7 0.03 
20-24 2, 216, 000 138 28 0.13 
25-29 1, 991, 000 334 67 0,34 
30-34 1, 899,000 | 828 166 0.87 
35-39 1, 687, 000 2,102 420 2.49 
40-44 1, 624, 000 4,858 972 5.99 
45-49 1,290, 000 8,259 1, 652 12.81 
50-54 1,134, 000 11, 947 2,389 21.07 
55-59 914, 000 16, 833 3,367 26.84 
60-69 1, 466, 000 26, 659 7,328 49,99 
70-79 578, 000 17, 612 2,522 60.93 
80 & over. 85, 000 1,782 356 41.88 
Total 17, 556, 000 101, 368 20,274 11.55 


En) 
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Female. 


Total Number’ Average 


Estimated | of deaths | deaths | Death rate eg 

population from Cancer. | frow cancer. | per en 

in 1920. | for the period 1920-24. | 10, 000 females. 
15-19 2, 652, 000 86 ı | 0.06 —0.03 
20-24 2, 289, 000 280 56 | 0.24 —0.11 
25-29 1, 920, 000 1, 004 201 | 1.05 —0.71 
30-34 1,822,00 | 2,754 | 551 | 3.02 —2.15 
35-39 1,723,000 5,007 | 1,001 | 5.80 —3.31 
40-44 1, 528, 000 8, 059 1,612 | 10.55 —4.56 
45-49 1,201,000 | 10,415 2,083 16.01 3,20 
50-54 1,123,000 , 11,560 2,312 20.59 +0.48 
55-59 963,000 18,75 | 2,749 | 28.54 +8.30 
60-69 1,600,000 28,22 5,645 | 25.28 414.71 
70-79 782,000 | 15,302 | 3,000 39.13 +21.80 
80 &over| 143,000 | 2,089 418 | 29.28 +12.65 
Total 17,846,000 | 98,525 | 19,705 | 11.04 | +0.51 


In males, the curve of cancer mortality reaches its peak 
with the rate 60.93 per 10,000 and shows a decrease for the 
age-group 80 and over to the rate 41.88 per 10,000. 

On the other hand, in femals the mortality rate increases 
rapidly up to 55 years of age, thereafter the increase is slighter, 
up to the group 70-79, viz: 39.13, which is the highest rate for 
females. The rate falls to 29.23 for the group 80 and over. The 
cause of the earlier rise in cancer mortality among females is 
chiefly due to deaths from uterine cancer, which is one of the 
most important forms of the disease. 

It will have been remarked that the total number of cancer 
deaths for males (20,274) slightly exceeds that for females (19,705), 
the rate for males being 11.55 per 10,000 as compared with 11.04 
for the female rate. 


According to Dr. //arada, (Pathological Institute of the 
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AGE DISTRIBUTION OF CANCER MORTALITY BY SEX IN JAPAN. 
(AVERAGE FOR 5 years 1920-1924.) 
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Naval Medical School) who made a statistical investigation into 
cancer, based on 676 post mortem examinations during 1912-1921, 
the proportion of cancer deaths to the total number of autopsy 
vases was 19.82%, a remarkably high percentage, and for males 
it was 21.15, a considerable excess over that for females (16.92). 
For both sexes the highest proportion of cancer deaths was found 
in the age-group 51-60. His findings are as follows : — 


10. 


RATES OF Cancer DEATHS PER 100 Aurtorsiıes By AGE 
AND SEX (BY Dr. Harada). 


| Males. | Females. | Total. 

nee | Cm Autor | | Rats 
1-20 <0) | 40 | 37 0 89| 

21-30 65 1 | 1.54 50 4 | 8.00 115} 5 | 4.35 
31-40 | 69 9 im 67 s 111.94 136 | 17 | 12.50 
41-50 | 9 27 29.67) 43 s |18.60| 134 | 35 | 26.12 
51-60 | 90 | 38 | 42.22 33 | 13 [39.39 123 | 51 | 41.46 
61-70 | 34 | 12 | 25.29 25 9 |39.13| 57| 21 | 39.84 
71-80 2 00) 3 0 | 0 10; 2 | 30.00 
81 and over | 2 0 | 0 | 0 0 0 2 0 0 

Uiheions | 6 | 1 |16.67 4| 1125.00 10| 2 | 20.00 
Average |416 | 90 |21.63 260 | 44 | 16.92 676 | 184 | 19.82 


Dr. “zuka, (Kondo Chirurgical Clinic of Tokyo Imperial University), 
considers that the cancer incidence in the different age groups may be 
greatly influenced by social conditions, nutrition, occupation, etc. 

He made observations on patients (Ist and 2nd paying classes) 
admitted to the hospitals, and also patients of the poorer classes. Between 
these there are, of course, great differences in the conditions of life. 

He found that the average age for higher class patients (31 stomach 
cancer cases) was 51.2, whereas it was 47.5 for poorer class patients (53 
stomach cases) — a difference of 4 years. Furthermore, in the cancer cases 
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of various organs, the average age was 51.7 for 71 higher class cases, which 
is 2 years higher than that of poorer class cases (232). The number of 
the cases concerned being too small, no conclusion can be drawn. 


VU. GEOGRAPHICAL DISTRIBUTION OF CANCER 
MORTALITY IN JAPAN. 


(z) Distribution of cancer mortality according to Prefecture. 


For the study of the geographical distribution of the cancer mortality 
in Japan, data on cancer mortality (average for 5 years) by prefecture 
during the period 1911-1915 are available. This study is based on the 
population figures for 1913. ‘The highest cancer mortality 12.1 per 10,000 
is found in Nara Prefecture, followed by 9.3 in Sage Prefecture, and 8.7 in 
Wakayama. Of the 25 prefectures which have a cancer mortality above 
the mean, including the prefectures already mentioned, the prefectures in 
which it ranged between 7.0 to 8.7 per 10,000 are Kyoto, Niigata, Chiba, 
Shiga, Osaka, Yamaguchi, Miye, Fukuoka, Tottori, Shimane, Miyagi, Yama- 
gata and Tokyo. The lowest rates were observed in Okinawa Prefecture 
(3.6) and in Aomori (4.1) and in Iwate (4.3). Besides these, the prefectures 
which have a rate below 6.0 are Hokkaido (4.5), Kagoshima (4.6) Akita 
(5.0), Shizuoka (5.0), Tokushima (5.5), Kochi (5.6) Aichi (5.6) Oita (5.7) 
Nagasaki (5.7), Miyazaki (5.9) Kagawa (5.9) Hiroshima (5.9) Gifu (5.9) and 
Gunma (5.9). Similar findings were obtained by Dr. Yada* (average for 
10 years 1907-1916). 

In 24 prefectures the male cancer mortality rate exceeded the female 
rate: in 20 prefectures the female rate was higher than the male: in three 
prefectures the sexes suffer to an equal degree. ‘The excess male mortality 
is most marked in Nara prefecture, there being a difference of 3.8 between 
the male and female rates; in Wakayama prefecture this difference was 
2.7 in Okinawa 2.1, Shiga 1.9, Saitama 1.5, Miye and Fukui 0.9 and Chiba 
0.8. In contrast to this the female cancer mortality rate exceed the male 
rate by 1.2 per 10,000 in Iwate; 1.0 in Oita and 0.7 in both Yamanashi 
and Ishikawa. 

The rates were approximately equal for the two sexes in the Prefecture 
of Tokyo, Gifu and Yamaguchi. 


*Dr. Yada, “Gann”. The Japanese Journal of Cancer Research Vol. XIII. No. 4. 
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Generally speaking, the highest cancer mortality rates are 
found in five district areas, three of them being on the mainland, 
i.e., Kinki district including Shiga Prefecture, Kanto district, 
Sanin district, and the northern prefectures of Niigata, Yamagata 
and Miyagi; the fifth area is the northern part of Kyushu. 

The lowest incidence of cancer is found in Hokkaido, in 
the south-eastern part of Kyushu, Shikoku and Okinawa, and, in 
the north eastern part of the mainland and in the Tokaido district. 
These localities (except Tokaido District) are in large part moun- 
tainous, and consequently communications are relatively difficult 
and the number of physicians lower than elsewhere. On the 
other hand a part of Tokaido (Aichi and Shizuoka prefecture) 
where cancer prevalence is likewise low, is well developed and 
well equipped from a medical point of view. The commercial 
and industrial city of Nagoya (420,000 inhabitants in the Aichi 
Prefecture) has a medical college. 

None of the prefectures in which cancer mortality is zu- 
eacess of 8.0 per 10,000 posses a city of more than 100,000 
inhabitants excepting the Kyoto prefecture. 

In the Kyoto prefecture there are textile, dyeing and many 
other industries. In the other prefectures, agriculture and fishing 
are the principal occupations. Communications are well developed 
in all these localities. The number of medical practitioners in 
proportion to the population is well above the average in Kyoto 
and Saga prefectures ; furthermore, the distribution of physicians 
per square kilometre is higher than the mean in Saga, Kyoto 
and Chiba, but lower in the remaining districts. The only two 
medical schools in this area are situated in Kyoto and Niigata. 

In the prefectures where the cancer mortality is between 
7.0-7.9 per 10,000 there is great variation in social conditions. 
Prefectures containing large cities, such as Tokyo and Osaka, 
have highly developed industries: in other prefectures, such as 
Fukuoka, there are metal or mining industries; in others again, 


« 

3 er 

he, 


Statistical Study of Cancer Mortality in Japan. 49 


such as Yamaguchi, Shimane and Tottori agriculture and fishing 
are the principal occupations, where as Yamagata and Miyagi are 
exclusively agricultural. From the point of view of communi- 
cations, most of the prefectures except Tokyo, Osaka and Fukuoka, 
are mountainous regions with unsatisfactory means of transit. In 
such regions the distribution of physicians and hospitals is below 
the mean. There are medical schools in Tokyo, Osaka, Fukuoka 
and Miyagi. 

Considering that the cancer incidence may be influenced by 
the daily habits of the people, reference should be made to the 
foodstuffs most commonly consumed. The people in Japan 
universally use rice, bean-soup and fish. Fish is naturally more 
commonly consumed in localities adjoining the sea. The consump- 
tion of meat is growing in all localities, but especially in cities, 
meat however does not yet rank as one of the chief foodstuffs. 

Such table accessories as pepper or curry which stimulats 
the alimentary canal are used by the adults in all parts of the 
land, but not to such an extent as in many tropical countries. 

“Sake ” (a liquor made from rice, average alcohol content 
13-14%) is used generally and especially by adult males (Children 
under 15 years old are prohibited from using it). 

Tobacco smoking is not very common among women in 
Japan but it is one of the most common of indulgencies among 
men. 

Green tea is also usually drunk with great relish by both 
sexes. 

But little milk is drunk though its consumption is growing 
year by year, especially among children (Tables 11 and 12). 
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TABLE 11. 


MORTALITY FROM CANCER ; INFANT, SENILITY, ILL-DEFINED 
DisEASES AND UNKNOWN Causes PER 10,000 
POPULATION BY DISTRICT IN JAPAN DURING 
THE Perıop 1911-1915 (AVERAGE 
FOR 5 YEARS). 


{ a Mortality | Mortality 
une | | from ill- 
| ortality | Mortality | Senility zur = ee 
Sara qe. 166 | 10.4 | 131 | 0.8 
Saga | 93 142 | 11.8 12.1 1.19 
Wakayama | 8.7 129 12.8 8.5 0.48 
Kyoto sk 188 | 11.3 11.1 0.78 
Niigata 8.0 198 | 80 12.5 0.46 
Chiba 8.0 184 | 15.3 | 10.9 | 0.68 
Shiga 8.0 168 | 11.0 15.8 0.51 
Osaka 79 208 | 9.0 8.9 0.79 
Yamaguchi ae 114 | 15.8 9.8 0.79 
Miye 7.6 | 158 | 10.7 12.3 2.38 
Fukuoka 7.4 144 | 111 8.9 1:37 
Tottori 7.3 132 | 19.7 8.5 0.62 
Shimane 7.3 146 | 21.0 13,4 0.69 
Miyagi 7.2 161 | 7.8 12.3 0.64 
Yamagata 7.0 | 198 | wok 10.9 0.66 
Tokyo 7.0 | 166 | 6.1 7.1 1.35 
Saitama 6.9 | 209 | 8.8 11.8 1.39 
RE 6.9 190 | 92 12.4 0.59 
a 6.9 | 140 | 10.0 10.4 1.19 
Ishikawa 6.9 | 184 | 14.0 13.1 0.32 
Ehime 6.8 | 130 | 16.1 9.6 0.71 
Toyama | 6.77 | 176 | 58 11.8 0.32 
Tochigi | 6.7 | 150 | 6.6 8.7 1.29 
Okayama | 66 | 148 | 17 10.4 1.28 
Kumamoto | 66 | 12 | 9.0 8.7 1.10 
Yamanashi | 64 | 131 | 86 9.9 0.60 
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Fukushima 6.4 147 10.1 11.8 1.11 
Kanagawa 6.2 155 8.7 7.8 0.60 
Hyogo 6.0 158 12.4 11.2 3.57 
Fukui 6.0 184 12.0 14.7 0.52 
Gunma 5.9 156 8.9 12.2 1.58 
Gifu 5.9 155 11.6 14.0 1,39 
Hiroshima 5.9 134 11.1 11.0 1.76 
Kagawa 5.9 152 13.3 10.6 0.74 
Miyazaki 5.9 110 8.8 9.0 0.73 
Nagasaki 5.7 126 14.5 8.4 1.03 
Oita 5.7 169 19.7 11.0 1.04 
Aichi 5.6 154 12,5 11.9 1.85 
Kochi 5.6 156 17,7 8.5 0.38 
Tokushima 5.5 148 18.7 10.6 0.39 
Shizuoka 5.0 142 12.5 8.9 0.57 
Akita 5.0 194 10.7 14.6 2.35 
Kagoshima 4.6 98 7.4 8.3 1.02 
Hokkaido 4.5 163 5.3 10.8 2.20 
Iwate 4.3 181 13.0 15.1 1.89 
Aomori 4.1 196 9.3 14,9 2.46 
Okinawa 3.6 57 12.4 7.8 17.45 
12. 
CANCER MORTALITY BY SEX IN JAPAN, DURING THE 
Perıop 1911-1915. 

Se Caneer Cancer Difference 
mortality mortality | mortality by | between male 
per 10, 000 by males. females. & female. 
population. A 

Tokyo 7.0 7.0 7.0 
Kyoto 8.1 8.2 8.0 
Osaka 7.9 7.9 7.8 
Kanagawa 6.2 6.4 6.0 
Hyogo 6.0 6.0 6.1 


: 
en 
k ER 
2 
= 


52 H. Kusama: 


CANCER MORTALITY In JAPAN BY 
PREFECTURE DURING THE 
PERIODE 1911-1915. 
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Nagasaki 5.7 5.5 5.9 — 0.4 
Niigata 8.0 8.3 BR; +" 0.6 
Saitama 6.9 6.2 + 185 
Gunma 5.9 6.0 5.8 + 0.2 
Chiba 8.0 8.4 7.6 + 0.8 
Ibaraki 1.2 6.6 + 06 
Tochigi 6.7 7.0 6.5 + 0.5 
Nara 14.0 10.2 
Miye 0 8.2 7.3 + 09 
Aichi 5.6 5.4 5.8 — 0.4 
Shizuoka 5.0 4.7 5.3 — 0.6 
Yamanashi 6.4 6.8 6.1 — 0.7 
Shiga 8.0 9.0 2,1 + 1.9 
Gifu 5.9 5.9 5.9 0 
Nagano 6.9 7.3 6.7 + 0.5 
Miyagi 7.2 1.3 7.8 - 0.1 
Fukushima 6.4 6.3 6.5 — 0.2 
Iwate 4.3 37 4.9 — 1.2 
Aomori 4.1 3.8 4.4 — 0.6 
Yamagata 720 6.9 | Tel — 0.2 
Akita 5.0 4.8 | 65.0 = 8 
Fukui 6.0 66 | 5.6 + 0.9 
Ishikawa ° 6.9 6.5 | 7.2 — 0.7 
Toyama 6.7 es. | > + 0.3 
Tottori 7.3 74 | Zl + 0.3 
Shimane 7.3 7.3 | 7.4 _ 0.1 
Okayama 6.6 6.4 6.9 — 0.5 
Hiroshima 5.9 5.8 6.0 — 02 
Yamaguchi 237 7.7 0 
Wakayama 8.7 10.0 7.3 5 37 
Tokushima 5.5 5.5 5.4 + 0.1 
Kagawa 5.9 5.6 6.2 — 0.6 
Ehime 6.8 6.9 6.7 + 0.2 
Kochi 5.6 5.9 5.4 + 0.5 
Fukuoka 7.4 7.8 7.6 - 03 
Oita 5.7 5.2 | .2 — 1.0 
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Saga 9.3 9,4 9:4 


+ 0.3 
Kumamota 6.6 6.3 6.9 — 0.6 
Miyazaki 5.9 5.7 6.0 8 
Kagoshima 4.6 4.8 4.5 + 0.3 
Okinawa 3.6 4.7 2.6 + 2.1 
‘Hokkaido 4.5 | 4.6 4.5 + 0.1 


STATISTICAL CONSTANTS. 


Mean M — Co-officient of correlation 
eviation 
1. Cancer mortality 6.6+0.22 1.46+0.15 eae 
2. Infant mortality 154.9+4.22 | 28.95+2.99 i. en 
| Cancer & Ill-defined 
3. Mortality from | +0.15+0.09 
senility 11.6£0.55 | 3.76£0.39 Cancer & Unknown Causes 
—0.27+0.09 
4. Ill-defined 10.9 土 0.32 | 2.18+0.28 
5. Unknown Causes 1.4+0.37 | 2.53+0.26 


2. Distribution of Cancer Mortality in 
Rural and Urban Areas. 


For the purpose of this study only cities containing a population in 
excess of 100,000 (17 cities) are considered as urban areas. 
There were in the year 1920 in the Empire of Japan, 24 cities 
with populations of 50,000 to 100,000, 34 cities with populations 
of 30,000 to 50,000, 8 cities with populations of less than 30,000. 
In rural areas the mortality rate from cancer for 40 years and over, 
during the period 1919-1923, is highest in the Tokyo prefecture with a rate 
of 60.86 per 10,000, followed by Osaka prefecture with 56.37 and Nara 
Prefecture with 42.41. Seven other prefectures have mortality rates in 
excess of 29.00, viz.:— Wakayama, Niigata, Saga, Saitama, Kanagawa, 
Miyagi and Kagawa. 
The lowest mortality is found in Kochi Prefecture with a rate of 
13.27, the next lowest rate being 13,73 for Okinawa prefecture, and then 
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Kagoshima (16.36). Iwate, Hokkaido, Fukui, Aomori and Oita, all have 
rates below 21 per 10,000 and there are 15 prefectures which have mortality 
rates between 25.00-29.00 and 13 prefectures between 21.03-25.00. 

The geographical distribution of cancer mortality for 60 years and 
over is nearly identical with that for 40 years and over. 

A study of the deaths ascribed to “ill defined and unknown causes ”’ 
and “ senility” gives no indication that variation in facilities for accurate 
diagnosis influences in any appreciable degree the varying of death rates 
attributed to cancer in the different prefectures. 

Of urban areas Tokyo has the highest cancer mortality (60 years 
and over) 93.04 per 10,000 followed by Sapporo (84.41). In Kanazawa, 
Kyoto, Hiroshima and Sendai this rate also exceeds 71,00 per 10,000. 
Yawata has the lowest rate, 32.34; the next lowest rates are those of 
Saseho, 35.49 and Otaru, 39.30. 

For ages 40 years and over, Sapporo has the highest cancer death 
rate, Sendai coming second ; Tokyo occupies the seventh place on the list. 
Yawata, Otaru, Kure, and Saseho have rates below 20.00. 

Tne attached table giving total rates for all Japan for Urban 
and Rural Area is also comparative : 

In connection with the above the following figures are of 


interest : 
Causes of deaths Rural arcas Urban areas. 
1. Cancer death rates 60 years and over. 45.22 62.73 
2. Cancer death rates 40 years and over. 26.51 27.49 
3. Cancer death rates all age group. 7.11 6.82 
Mortality rates from senility. 172.61 143.63 


Mortality rate from unknown and ill-defined 

causes, 40 years and over. 15.15 10.26 

Cencer mortality for the age group 60 years and over is 
considerably higher in urban areas than in rural, it is however 
practically the same in both areas for the age group 40 years 
and over. The difference in the mortality rates in the various 
age groups in rural and urban areas respectively is due chiefly 
to differences in the age distribution of the population. According 
to the 1925 census 77.97% of the Population in urban areas 
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were under 48 years of age, while in rural areas the figure was 
73.28% (Tables 13 & 14). 


TasLeE 13. 


MORTALITY FROM CANCER IN JAPAN — 40 YEARS AND OVER AND 
60 YEARS AND OVER IN Rural Areas AND COMPARISON WITH 
MORTALITY FROM ILL-DEFINED AND UNKNOWN Causes 

OF DEATHS 40 YEARS AND OVER, AND FROM 
SENILITY DURING 1919-1923 (RATES 
PER 10,000). 


Rural Areas. 


1. Osaka 
9. Nara 
3. Tokyo 
4. Wakayama 
5. Niigata 
6. Kanagawa 
7. Saitama 

S. Saga 

9. Miyagi 
10. Miye 
11. Tochigi 

2. Toyama 
.3. Ibaraki 
14. Yamagata 
15. Shiga 
16. Chiba 
17. Yamaguchi 


18. Gunma 


Cancer 
death 
| rates: 
| 60 years 
X over 


104.35 
85.10 
64.42 
62.12 
56.79 
55.61 
55.40 
53.91 
53.34 
52.38 
52.11 
51.44 
50.39 


50.10 
49,52 
49.51 
48.35 


50.28 


Mortality 
rates 
from 

Senility. 


293.17 
154.84 
199.85 
165,08 
153.30 
178.66 
141.51 
173.06 
150.89 
155.49 
132.88 
121.10 
145.84 
160.47 
155.02 
198.75 
191.53 
169.15 


Rural Areas. 


Tokyo 
Osaka 
Nara 

Miye 
Wakayama 
Niigata 
Saga 
Saitama 
Kanagawa 
Miyagi 
Kagawa 
Yamagata 
Ibaraki 
Shiga 
Chiba 
Yamaguchi 
‘Toyama 


Tottori 


Cancer 
death 
rates: 

40 years 


& over. 


60.86 
56.37 
45.33 
42,4! 
33.22 
29.92 
29.92 
29.86 
29.69 
29.54 
29.15 
28.76 
28.10 
28.00 
27.95 
27.76 
26.84 
26.83 


Mortality 
rates from 
Unknown & 
Ill-defined 
Causes of 
death 40 
years & 
over. 
10.49 
21.53 
14.66 
23.57 
3.01 
ER 
10.68 
14.61 
13.21 
17.70 
17.50 
12.86 
15.63 
19.83 
16.03. 
14,49 
16.51 
13,12 


* Population established by the census of 1920 was dealt with in this computation. 
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. Nagano 


Fukuoka 


. Yamanashi 
. Fukushima 
23. 


. Ehime 


Kyoto 


. Kagawa 

. Hyogo 

. Tottori 

. Hiroshima 
29. 


. Akita 


Gifu 


Shimane 
Ishikawa 


Okayama 


. Kumamoto 
35. 
. Aichi 
37. 
. Hokkaido 
39. 


Aomori 


Fukui 


Miyazaki 


Shizuoka 


. Tokushima 
. Nagasaki 
. Akita 


Kagoshima 


Iwate 


. Okinawa 


Kochi 


Total 


Statistical Study of Cancer Mortality in Japan. 


48.21 
47.88 
47.28 
46.65 
45,51 
43.71 
43.55 
42.92 
42.24 
41.82 
41.72 
41.52 
40.27 
40.2 

39.39 
39.29 
38.93 
33.70 
38.15 
37.66 
35.92 
35.75 
25.30 
34.38 
34,19 
30.11 
26.80 
22.84 


21.29 


45.22 


| 
| 
| 
| 
| 
| 


| 


| 
| 


157.63 
165.36 
138.40 
174.42 
181.74 
189.77 
194.54 
201.71 
181.27 
184.28 
168.75 
262.95 
211.00 
218.77 
189.64 
131.74 
182.68 
216.61 
171.60 
123.49 
148.09 
188.34 
185.61 
196.26 
219.90 
119.27 
176.75 
173.40 
129.75 


Tochigi 
Kyoto 
Nagano 
Fukuoka 
Fukushima 
Yamanashi 
Gunma 
Ehime 
Ilyogo 
Hiroshima 
Shimane 
Ishikawa 
Kumamoto 
Okayama 
Akita 

Gifu 
Tokushima 
Miyasaki 
Nagasaki 
Aichi 
Shizuoka 
Oita 
Aomori 
Fukui 
Hokkaido 
Iwate 
Kagoshima 
Okinawa 
Kochi 


Total 


26.69 
26.40 
26.36 
26.36 
26.21 
26.02 
25.53 
25.44 
24.93 
23.70 
23.40 
23.32 
23.23 
22.65 
22.45 
21.99 
21.71 
21.45 
21.38 
21.20 
21.03 
20.87 
20.60 
20.23 
18.22 
17.54 
16.36 
13.75 


13.27 


26.51 
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12.67 
15.96 
14.87 

9.50 
16.72 
12.98 
15.31 
15.95 
15.24 
13.64 
17.22 
15.99 
12.51 
15.42 
21.48 
13.60 
13.84 
13.50 
13.58 
18.24 
12.17 
15.46 
18.98 
15.47 
11.83 
19.77 
15.54 
26.57 


9.37 


15.15 


ne 
| 
20. | 
| 
| 
| 
| 
| | 
| 
| | | 
| | 
| 
30 | 
en | = 
| | 
| 
‘at 
| 
| 4 
| 
40. — | 
| 
41 | | | “ 
42 | 
43 | | m 
| 
| 
45. | 
| 
| 
i 
| 172.61 | | | | | 
it 
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TABLE 


14. 


MORTALITY FROM CANCER IN JAPAN 40 YEARS AND OVER AND 
60 YEARS AND OVER IN URBAN AREAS AND COMPARISON 
WITH MORTALITY FROM ILL-DEFINED AND UNKNOWN 
Causes OF DEATHS 40 YEARS AND OVER, AND 
FROM SENILITY DURING 1919-1923 
(RATE PER 10,000). 


Mortality 
a rates from 
Ze Mortality Cancer Unknown & 
Cities rates: antes Cities rates: ill-defined 
a from 40 years | Causes of 
> 2 | 40 years 
& over. 
1. Tokyo 92.04 160.03 Sapporo 47.89 14.66 
2. Sapporo 84.41 101,29 Sendai 39.76 18.23 
3. Kanazawa 78.55 165.47 Kanazawa 88.98 | 13.28 
4. Kyoto 74.87 156.20 Kyoto 38.04 13.03 
5. Hiroshima 71.97 143,94 Hiroshima 33.35 | 3.83 
6. Sendai 71.19 60.77 Hakodate 33.08 | 22.06 
7. Hakodate 69.81 159.25 Tokyo 32.25 8.76 
8. Kagoshima 59.26 183.52 Kagoshima 25.72 14.29 
9. Yokohama 53.85 144.64 Nagasaki 25.11 10.83 
10. Nagoya 50.79 174.97 Nagoya 24,76 17.36 
11. Kobe 48.16 134.20 Kobe 22.82 9.11 
12. Osaka 46.68 120.03 Osaka 21.72 7.66 
13. Nagasaki 46.22 165.22 Yokohama 20.98 | 10.73 
14. Kure 42.19 118.91 Saseho 19.70 9.85 
15. Otaru 39.30 77.10 Kure 18.45 10.83 
16. Saseho 35.49 155.61 Otaru 18.00 | 9.64 
17. Vawata 32.34 154.23 Yawata 16.76 5.91 
Total 62.73 143.63 Total 27.49 10.26 


-B. 1) The population of census for 1920 was dealt with in this calculation. 
2) Number of Deaths in this calculation was the average for 3 years 
(1919-21) for Saseho and for 2 years (1922-28) for Sapporo, Yawata 


and Kagoshima. 
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Taste 13 ann 14 (Contd.). 


STATISTICAL CONSTANTS. 


Co-efficient of 
correlation. 


Cancer (40+) ill-defined 
and unknown (40+) 
0.0251 £ 0.09826 _ 


Cancer (60+) Senility 
+0.2387+0.0928 


| Cancer (40-4) ill-detined 


and unknown causes 


(40+) 
+0.5507 + 0.11896 


Cancer (60-F) Senility 
+0.0414+0.1633 


I. Rural Areas. Mean 
1. Cancer Mortality 40 
years and over 26.65+0.85 
3. Cancer Mortality 60 | 
years and over 46.11+1.35 
"3. Mortality from | 
defined and unknown 
causes. 40 years and 15.47£0.2 
over 
Mortality from 
senility 174.82+5.30 
II. Urban Areas. 
]. Cancer Mortality 40 
years and over 28.0541.79 
"2. Cancer Mortality 60° 
years and over 58.71 £3.54 
3. Mortality from ill- 
defined and unknown. 11.77+0.89 
40 years and over 
4. Mortality from 139.73+4.45 | 


senility. 


3. Mean Cancer Mortality and standard Deviation of 


Cancer Mortality in Japan as compared with 
those of various other countries : 


It is found that there are great differences in the rates of 
cancer mortality in the various districts in Japan ; for instance, 
during the five years period for 1911-1915, the highest mortality 
rate for cancer for all age groups was 12.1 per 10,000 in the 
Nara prefecture as against 3.6 (the lowest rate) in the Okinawa 
prefecture, the mortality rates for the other 45 prefectures ranging 


between these two extremes. 


0.6745 v=) for this period for all age groups gives 6.6+40.22, 


The mean cancer mortality (m+ 


. f 
| ; | DR 
deviation. 
= 
13.83+0.95 
| 
| 
33.892.353 | 
| 
8.94+1.27 | 
| 
2 17.71+2.50 | 
22.40+3.18 | 4 
3 
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and the standard deviation (7 +0.6745 


1.46 +0.15. 

With respect to the mean cancer mortality in Japan and 
standard deviation for the age groups 40 years and over, average 
data for the 5 year period 1919-1923 are tabulated below. There 
is in the rural areas of 47 different districts in Japan a mean 
mortality rate of 26.65 -+0.85, the standard deviation being 3.45 + 
0.59, while in urban areas including 17 cities the mean rate is 
28.05+1.75, the standard deviation 8.94 41.27. 

In rural areas a mean rate of 46.11+1.35 is assigned to 


7 . 
= =) is found to be 


cancer mortality for 60 years and over, standard deviation being 
13.83 40.95 as against 53.71 +35.4 attributed to urban areas as 
the mean cancer mortality for the same age group, and in this 
urban group the standard deviation is 17.71+2.50. 

It is of interest to compare mean cancer mortalities and 
standard deviation in various countries, with those of Japan. The 
following table illustrates the position. The data are chiefly 
extracted from the Report on the Geographical Distribution of 
cancer mortality (C.H. Cancer 40, the Health Organisation of 
the League of Nations). 

As shown in the table, the countries with mean cancer 
mortality rates for the age groups 40 years and over in excess 
of 30 per 10,000 are: 

Switzerland, Sweden, Norway, Scotland Denmark, Czecho- 
slovakia, Bavaria and New Zealand. 

Those with the mean between 39-25: Germany, Australia, 
Canada, Ireland and Japan. 

With the mean less than 25: 

France, Portugal Spain, and Belgium. 

Comparatively high standard deviation is found in the 
following countries: Czechoslovakia Switzerland, Australia, Ireland, 
France and Japan (in urban) and a lower one is found in: 
Belgium, Norway, Denmark, Canada and Sweden (Table No. 15). 
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15. 


IN VARIOUS COUNTRIES. 


STANDARD DEVIATION 


TO SEAT OF THE 


Age groups 
of the popu- 
Countries. lation dealt 
with in this 
............ 
Germany 40 yrs. & over 
Australia 40 ditto 
. 60 ditto 
Bavaria 40 ditto 
Belgium 40  ditto 
Canada 40 ditto 
Denmark 40 ditto 
Scotland 40 ditto 
Spain 40 ditto 
United States 35 ditto 
France 40 ditto 
Hungary 20 ditto 
Ireland 40 ditto 
Norway 40 ditto 
New Zealand 40 ditto 
Portugal 40 ditto 
Sweden 40 ditto 
Switzerland 40 ditto 
Czechoslovakia | 40 ditto 
Japan (Rural) | 40 ditto 
60 ditto 
» (Urban) | 40 ditto 
60 ditto 
VIII. 
With 


Period of 
observation. 


1908-1912 
1920-1924 
| 
1908-1912 
1920-1922 
1922-1 994 
1920-1922 
1920-1922 3 
1911-1921 
1922-1923 
1911-1913 


| 
1908-1912 
1919-1921 
1919-1921 
1920-1924 
1915-1919 
1911-1915 
1918-1922 
1923-1925 
1911-1915 


Mortality from Cancer | 


98. 9 +0.6 
26.08+2.21 
62.58+5.51 
40.2 +1.57 
21.8 +0,76 
27.71+0.98 
45.09+0.77 
9 +0.62 
21.4 +0.54 
24.55+0.96 
18.3 +0.61 
7.45+0.59 
26.6 +0.86 
33.2 +0.62 
31.62+1.09 
7.45+0.78 
33.1 +0.62 
43.1 +1.00 
31.6 +1.65 
26.65+0.85 
46.11+1.35 
28.05+1.7 
58.71+3.54 


J 


5.4 +0.42 


Standard 
Deviation 


9.27+1.56 
23.12+3.90 
6.6 £1.11 
3.36 土 0.53 
4.10+0.69 
4.0940.55 
5.3 +0.44 
5.6 +0,38 
8.7340.67 
8.4 +0.43 
2.61+0.42 
7.5 +0.61 
4.1 +0.44 
5.000,77 
5.3 +0.55 
4.6 +0.44 
7.4 +0.71 
11.7 +1.16 


| 
| 
| 
| 


8.94+1.27 
17.71+2.50 


RELATIVE INCIDENCE ACCORDING 
DISEASE. 


Number of 


| Districts 


under 
\observation. 


35 


17 


regard to the frequency with which cancer attacks 


| 61 
— 
| 
37 
8 
8 
8 
9 
9 
19 
33 
49 
38 
87 > 
9 
= 
20 3 
10 
9 
21 
| 
25 
25 
23 
3.4540.59 47 
” 47 
| 
” ” 17 
| 
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different organs (1920-1924) the highest rate is assigned to cancer 
of stomach and liver (66.2 per cent of all cancer cases in both 
sexes). Cancer of the female reproductive organs comes second, 
16.2 per cent of all cancer deaths. Cancer of the oesophagus is 
third (6.2 per cent). Cancer of the peritonoum, intestines and 
rectum contributes 5.6 per cent of the total. A relatively small 
proportion of the whole is contributed by cancer of the skin, (0.7 
per cent), breasts (1.5 per cent), buccal cavity (2.4 per cent) and 
other organs (5.3 per cent). 

There are noteworthy differences between the most common 
sites of cancer in the two sexes. In males cancer of the stomach 
and liver amounts to 75.0 per cent of all cancer deaths, the 
oesophagus 8.9 per cent, and of the peritoneum, intestines and 
rectum 6.3 per cent. Buccal cancer is respensible for 3.4 per 
cent and cancer of the skin 0.74 of all cancer deaths. 

In females cancer of the stomach and liver is responsible 
for only 49.0 per cent of cancer deaths; 32.8 per cent are due 
to cancer of the female productive organs. 


IX. CANCER MORTALITY BY SITE AND SEX. 


During 1920-24 cancer of the stomach and liver caused a 
mortality rate of 20.1 per 10,000 per annum in males for ages 
40 years and over, representing 75 per cent of the mortality from 
cancer of all kinds. 

Among females of the same ages for the same period the 
mortality caused by cancer of the stomach and liver was 12.7 
per 10,000 per annum or 49 per cent of the female mortality 
ascribed to cancer of all kinds. Mortality rates from cancer of 
female genitalia was 8.5 per 10,000 female inhabitants for the 
age groupe 40 years and over and 0.8 was the mortality from 
cancer of the female breast. 

There is a considerably higher mortality from cancer of the 
buccal cavity and oesophagus and other organs not specified 
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PROPORTIONATE MORTALITY OF CANCER OF DIFFERENT ORGANS 
BY SEX IN JAPAN, DURING THE PERIODE 1920-1924.. 


Total (Percentage) 
| | Perit. | | | 
Stomach & Female Genital | Oesoph. | Intes. & | 2 — | En |Breast 
Liver (62.2) Organs (16.2) | (6.2) | Rect. | “78405 | AV IX Skin 
| (5.8) | (2.4)| 
| | | (5.6) | | 
Male 
5: Other Perit. Intes. Buccal 
Organs & Rect. Cavity & 
3.0) (6.3) (5.7) "Skin 
Female 
4 | _| Other | | 
Stomach & Female Genital | Intes. & | Crgans Oesopha. Br. Buccal 
Liver (49.0) Organs (32,8) | Reet. 8 | (3.4) (3.0) & Skin 
"| @.6) | 4%) | | 


among males than among females. Comparable rates are found 
in both sexes for cancer of the skin, peritoneum, intestines and 
rectum. The mortality from cancer of the digestive organs as a 
whole (buccal cavity, oesophagus, stomach and liver, peritoneum, 
intestines and rectum), during the period 1920-1924 amounted to 
25.1 per 10,000 for males and 15.4 for females for the ages of 
40 years and over (Table 16). 


X. PATHOLOGICAL AND CLINICAL OBSERVATIONS 
MADE IN JAPAN WITH REGARD TO THE 
LOCALIZATION OF CANCER. 


The localization of cancer from the pathological and surgical 
point of view has been studied by numerous authors in Japan, 
some of whom are mentioned below. 

Dr. Harada, in a study of 134 cancer cases examined post 
mortem found 65 cases (48.50%) of cancer of the stomach — 
cancer of other organs was relatively infrequent — cancer of the 
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liver formed 11.94% of the total; cancer of the oesophagus 
8.96% ; cancer of the gall bladder 5.97% ; cancer of the lung 
and pancreas 4.48% each and cancer of the rectum 2.99%. 

Drs. /shihashi and Washisu found 812 cancer cases out of 
7,485 total cases coming to autopsy during the period 1894-1914 
in the Pathological Department of the Tokyo Imperial University. 
Cancer of the stomach was most frequent, 44.00%, almost the 
same rate found by Dr. Harada. Cancer of the oesophagus 
contributed 6.53% of the total; liver cancer 6.53% and cancer 
of the rectum, uterus and gall bladder was found in 5.31, 5.03 
and 4.14 per cent respectively of the cancer cases. 

Professer Yamagiwa and Dr. 7omoi also reported cancer of 
the stomach to be the most frequent form of the disease, 45.10 
and 62.88 per cent of the total cases studied by them. 

Dr. Harada found the incidence of stomach cancer almost 
the same in the two sexes. Drs. Jshihashi and Washizu on the 
other hand reported a considerable difference between them, the 
variation in the percentage rates being as 50 to 29. Cancer of 
the oesophagus and liver was shown to be more frequent in 
males by both these authors. 

Of Ishihashi and Washisu’s series of cases cancer of the 
uterus formed 16.80 per cent, whereas in Dr. Harada’s series it 
was only 4.55 per cent. Similar divergent figures were given for 
cancer of the breast, 3.28 and 6.82 per cent of total cases 
respectively. 

The findings of these authors may be tabulated as follows : — 
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TABLE 


27. 


PERCENTAGE OF CANCER INCIDENCE IN DIFFERENT ORGANS. 


Harada Ishihashi Washizu 
Male Female, Total | Male | Female | Total | 
Stomach 48.09 47.73 | 48.51 50.00 29.10 | 44.00 | 62.88 | 45.10 
Oesophagus 11.11 4.55 | 8.96 | 7.75 4.92 6.90, 7.67 | 7.17 
Liver 14.14 6.82 11.94: 7.40 | 4.50| 6.53 | 7.07 | 9.70 
Rectum 9.02, 4.55, 2.99 4.75 | 6.97 5.31 | 2.15 | 10.97 
Uterus — | 455, 1.49, — | 16.80; 5.05 11.89 4.20 
Gall bladder 6.04 4.55 5.97 2.64 | 2.80. 4.14| 0.9 — 
Lungs 5.36 2.27 4.48 | 4.21 | 3.72; 4.70 | 0.26| 3.37 
Tongue 1.1| — 0.75 | 2.29 1.24 | 1.95 | 1.12 | 2.10 
Pancreas 5.20 | 2.27 4.48 | 2.10 0.41 | 1.60 | 0.09 | 0.84 
Ovaries — 6.82) 2.24, — 5,34 1.60 0.09; 1.60 
Breasts — | 6.82| 2.24| 0.75 3.28) 1.46| 1.38 | 1.22 
Intestines 1.11! 2.97) 1.99 | 0.75) 2.48! 1.22| 3.27| 0.86 
Kidney — 227 0.75 0.17 0.82 0.37 0.26 0.37 
Buccal cavity — — — 107. 0.41 0.61 - | 


Note 1. 


This table is based on Statistical Investigation into Cancer in Japan 


by Dr. Harada (“ Gann ” Vol. XV. No. 3) and the similar study by 
Drs. Lhihashi and Washizu “Gann” Vol. IX. No. 3). 


9 


Dr. Yamagiwa included cancer of the gall bladder in “ Liver cases ”. 


Harada and Ishihashi and Washisu also grouped their cases 


as follows: 


Cancer of the: — 


Alimentary system 


Liver, Gall bladder and 


pancreas 


Harada 
Males Females "Total Males 
65.56 56.82 62.69 | 67.2 
26.67 13.64 22.39 | 15.5 


Ishihashi & Washizu 


Females | Total 


46.0 
14.8 


60.5 
15.0 
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Respiratory system 5.56 | 6,82 5.97 6.4 | 37 5.5 
Genital organs — | 11.86 | 3.66 1.7 | 24.6 8.6 
Kidneys & urinary tract — | 227: 0.75 14 | Ka 
Other forms 9.00} 7.4 | 11.9 | 87 


Dr. Nobuyoshi Sudzuki, of the Pathological Institute of the 
Kyoto University found during the period 1901-1913 105 cases 
of cancer among 2,224 total cases of autopsy, i.e. 4.79%. This 
rate becomes 6.4% if persons of 20 years and over 1,648 in 
number are alone considered. 

According to Sudsuki cancer of the stomach is responsible 
for 37.1% of the total cancer cases, (283) found post mortem. 
Of these stomach cases, the percentages of total post mortems 
are 5.4 for males and 2.1 for females.*? 

Dr. Tisuka of the Kondo Chirurgical Department of Tokyo 
Imperial University, who made a study of the cancer cases (733 
in number) admitted to the surgical clinic of Professor Kondo 
during the period 1905-1914 also observed that cancer of the 
stomach was most frequent (22.05%), breast cancer coming next 
17.40% and third cancer of rectum 15.54%. Cancer of the uterus 
was infrequent, 0.79% ; cancer of the oesophagus and liver gave 
the following percentages respectively, 7.04 and 1.86%, of the 
total. Dr. /isuka realises that these figures do not give an accurate 
picture of the relative frequence of cancer in the different organs. 
Cases of cancer of the uterus are not treated in any number in 
a general surgical ward and other forms of the disease are not 
amenable to operative interference, e. g., lung and brain cancer. 

Dr. Kinya Satoh of the Nagoya Koseikwan Hospital has 
made a study of the cancer cases admitted to his hospital between 
1894 and 1906. The total number of cancer cases was 1,220, of 
which 476 (3995) were stomach and liver cases, 460 cases (37.7%) 
cancer of the female genital organs. Cases of cancer of the breast 


*) « Gann” Vol. X. No. 1 and No. 2. 


= 
a 
AL 


68 H. Kusama: 


were only 6.4%, cancer of the buccal cavity, 2.19 and cancer 
of the oesophagus 1.7% of the total. In this hospital the propor- 
tion of cases of cancer of the female genitalia is unusually high 
(Dr. Yada: “Gann” Vol. XIH No. 4, 1919). 

All the foregoing observations indicate that cancer of the 
stomach and liver is the most common form of the disease, in 
both sexes, in Japan, but relatively more common among males 
than among females. Cancer of the female genital organs comes 
next in frequency. Breast cancer appears to be much less frequent 
than in European countries. Cancer of the oesophagus is more 


yrevalent among males than females. 
> 


XI. THE LOCALISATION OF CANCER IN JAPAN COMPARED 
WITH THAT IN OTHER COUNTRIES — AS REVEALED 
BY MORTALITY STATISTICS. 


a) Cancer of the digestive tract (for age groups 
40 years and over). 


The death rates from cancer of the digestive tract, including 
buccal cavity, oesophagus, stomach, liver, peritoneum, intestines 
and rectum, in age groups 40 years and over, in Japan, are 25.1 
per 10,000 for males and 15.4 for females. As seen in the following 
table, the highest male mortality rate for this form of cancer is 
reported from Switzerland, 33.8 per 10,000 (female rate 22.6), 
followed by the Netherlands, 32.0 per 10,000 (26.1 for females, 
the highest female rate in the countries under consideration). In 
England and Wales, the rate assigned to cancer of the digestive 
tract is 27.3 for males and 19.2 for females, both rates being a 
little in excess of those in Japan. 

While cancer of the digestive tract is the most common 
form of the disease in Japan (at ages 40 and over), so in Japan 
its incidence is below the mean of the other countries considered. 

The male mortality rate is in excess of the female rate in 
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all six countries. A remarkable difference is noted in Switzerland 
where the male mortality. rate exceeds the female by 11.2; in 
Japan the difference between the sex rates is 9.7. 


TaBLE 18. 

. Country. ‚Vears. Males. | Females. 1 Difference 

vetween sex. 
Japan 1920-1924 25.1 15.4 + 9.7 
England & Wales 1920-1924 27.3 19.2 + 8.1 
Italy 1919-1922 15.8 12.7 + 3.1 
Netherlands 1918-1922 32.0 26.1 + 5.9 
Switzerland 1916-1920 33.8 22.6 +11.2 
New Zealand 1920-1924 20.9 15.7 + 5.2 


b) Cancer of the Breast and Female Reproductive Organs 
(for age groups 40 years and over). 


The following table gives death rates per 10,000 females 40 
years and over attributed to these forms of cancer in six 


countries : — 
Taste 19. 
Country. Years. Breast. ag Genital 
rgans. 
Japan 1920-1924 0.8 8.5 
England & Wales 1920-1924 7.4 8.3 
Italy 1919-1922 2.1 5.0 
Netherlands 1918-1922 4.4 5.0 
Switzerland 1916-1920 5.2 6.6 
New Zealand 1920-1924 5.2 5.9 


As Sir George Buchanan stated in his report on the work 
of the Cancer Commission, the breast and uterus are among the 
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commonest sites of malignant disease in most countries ; they are 
also the sites which admit most readily of the detection of the 
growth. Hence it is reasonable to assume that the death certi- 
fication of these forms of cancer would be at least more accurate 
than with respect to organs less accessible to clinical examination. 

The most outstanding fact brought to light in the above 
table is the relative infrequence of breast cancer in Japan. 

On the other hand, cancer of the female genital organs is 
somewhat more prevalent in Japan than elsewhere, though the 
death rate ascribed to this form of the disease is but slightly in 
excess of that reported in England and Wales. 

The disparity between the death rates of these two forms 
of cancer in Japan and in Italy are worthy of note. 

In view of the low rate of mortality from cancer of the 
breast recorded in Japan, it is of interest to consider certain social 
conditions, habits and customs that may have a bearing on the 
question. 

Civil State — The census of 1925 shows that the proportion 
of females married is 400, unmarried 486 and widowed 114 per 
thousand. 

The proportions in different age groups of unmarried, 
married, widowed and divorced women in Japan is tabulated below 
with similar data for England, Italy and the Netherlands. 

It will be seen that marriage takes place in Japan at an 
earlier age than in the three other countries, and the proportion 
of unmarried women is much lower at all age groups over 15 — 
in other words, there are extremely few who live and die celibate 
in Japan. 

The proportion of ‘ widowed and divorced”’ is similarly 
higher, especially in the age group 60-64. 

In Japan the birth-rate is very high, averaging 34 per 1,000 
of the population during the years 1920-1924, as compared with 
18.8 in England and Wales (1924), 23.8 in the Netherlands (1926) 
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and 27.48 in Italy (1925). 

Breast feeding is still almost universal in all classes of the 
population in Japan. 

It is deeply to be regretted that in the Government statistics 
no statistical data are given in respect of death from cancer of 
the breast of women classified by age as well as by civil condition. 

In England and Wales, the Netherlands and Italy, the 
mortality ascribed to breast cancer is much higher for unmarried 
women than for married or widowed women of ages 40-44 ; this 
difference is not so evident at lower ages. 

The relatively very low rate of breast cancer in Japan may 
therefore be in a large measure due to the far greater proportion 
of married women in that country. 

The relatively high birtn-rate in Japan must be borne in 
mind in this connection, although the influence of this factor is 
not considered in the present report. ((1) Table concerning civil 
states in various countries). 

The following tables (No. 20, 21 and 22) show the proportion 
per 100 of unmarried, married, widowed and divorced women in 
different age groups in Japan, England and Wales, Italy and The 
Netherlands. (See Report on the Results of Demographic Investi- 
gations in certain selected Countries. League of Nations, Health 
Organisation, Cancer Commission C. H. 333, Vol. I.) 
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TABLE 20. 


PROPORTION OF UNMARRIED WOMEN AT VARIOUS AGES 
IN ENGLAND AND WALES, IraLy, JAPAN 
AND THE NETHERLANDS. 


Comparison with that of 
England 


esi Ital Nether- | England and Wales 
Ace eroui c a y s . apan t k : 

15-19 98.8 95.4 98.9 85.9 97 100 87 
20-24 75.7 60.5 77.5 29.6 80 102 39 
25-29 43.4 30.1 42.4 7.8 69 98 18 
30-34 27.0 19.2 25.8 3.5 7t 96 13 
35-39 21.0 14.6 19.6 2.3 70 93 10 
40-44 18.0 12. 17.1 1.9 71 95 11 
45-49 16.5 11.2 15.6 1.8 68 95 11 
50-54 15.0 10.6 14.2 1.4 71 95 9 
55-59 13.5 10.0 18. 11 74 96 8 
60-64 12.8 10.0 12.9 0.9 7 101 ri 
65-69 12,0 10.3 12.3 0.7 86 103 6 
70-74 12.3 10.9 12. 0.6 89 98 5 
75-79 12.0 11.1 11.6 0.6 93 97 5 
80-84 12,1 11.2 11.8 6.5 93 98 4 
85-89 12.3 11.0 11.3 0.4 89 92 3 
90-94 13.7 11.9 12.9 0.5 87 94 4 
95-99 13.9 11.9 6.8 0.3 86 49 2 
100 and up. 18.5 11.6 25.0 0.7 63 °' 135 4 


— 
; 
Er 


Statistical Study of Cancer Mortality in Japan. 73 


Taste 21. 


PROPORTION MARRIED AT AGES IN ENGLAND AND WALES, 
IraLy, JAPAN AND THE NETHERLANDS, AND COMPARATIVE 
FIGURES FOR Irary, JAPAN AND THE NETHERLANDS 
WITH ENGLAND AND WALES. 


Comparison of rates with 


England that of England and 


Nether- 
Age Group we Wales taken as 100 
1910 Ttal Nether- Japan 
y lands I 
15-19 1.2 4.5 144 13.2 375 92 1100 
20-24 24.2 38.9 22.8 62.1 161 92 277 
25-29 55.8 68.3 56.8 89.6 122 102 157 
30-34 71.1 77.6 72.6 90.4 109 102 127 
35-39 75.2 80.1 97.5 88.9 107 103 118 
40-44 75.5 78.8 77,8 84.9 104 103 112 
45-49 2.9 76.4 76.2 78.9 105 105 108 
50-54 68.5 71.0 72.8 ya 104 106 104 
55-59 62.4 64.7 67.2 59.8 | 104 108 96 

60-64 53.4 54.2 58.1 48,4 101 109 91 
65-69 42.4 43.5 48.0 35.2 103 118 83 
70-74 30.7 50.0 36.3 23.1 98 118 75 
75-79 20.6 20.7 24.5 13.8 100 119 65 
80-84 11.8 12.4 14.0 6.2 105 119 53 
85-89 6.2 8.0 7.2 2.9 129 116 7 
90-94 3.4 6.7 3.2 2.9 197 94 85 
95-99 2.4 8.8 1.4 3.6 367 58 150 
100 and up 3.3 8.2 -- 5.1 248 ーー 155 
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TABLE 22. 


PROPORTION WIDOWED AND DIVORCED AT AGES IN ENGLAND 
AND WALES, ITALY, JAPAN AND THE NETHERLANDS, AND 
CoMPARATIVE FIGURES FOR ITALY, JAPAN AND THE 
NETHERLANDS WITH ENGLAND AND WALES. 


Comparison of rates with 


— Ital Nether- ne that of England and 
- and 7 
Age Group Wales 1910 lands 1995 Wales taken as 100 
1910 _  Nether- 
1911 Ttaly lands Japan 
15-19 — = 0.9 -- 
20-24 0.1 0.4 9.1 3.3 
25-29 0.8 1.4 0.5 4.6 175 63 575 
30-34 3.9 2.9 1.3 6.1 153 68 321 
35-39 3.8 5.0 2.5 8.8 132 66 282 
40-44 6.6 8.1 4.6 13.2 123 il 200 
45-49 10,7 2.0 7.6 19,3 112 fe 180 
50-54 16.5 18.1 12.4 27.5 110 7 167 
r 55-59 24,1 25.0 19.2 39.1 104 so 162 
60-64 33.8 35.5 28.5 50.7 105 54 150 
65-69 45.6 46.0 39.2 64.1 101 86 141 
70-74 57.0 58.8 51.3 76.3 103 90 134 
75-79 67.4 68.0 3.6 86.1 101 94 128 
80-84 76.0 76.2 74.1 93.3 100 98 123 
85-89 81.5 80.9 81.4 96.7 99 100 119 
90-94 82.9 81.3 83.9 96.6 98 101 117 
95-99 83.6 78.9 91.1 96.1 94 109 115 
100 and up 73.3 80.1 75.0 94,2 102 96 120 


It may be of interest to refer here to some work of the 
‘ancer Commission* of the Health Committee of the League of 


*Sir George Buchanan: Report on the work of the Cancer Commission for the years 
1923 to 1927 (League of Nations C. H. Cancer 42). 
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Nations which has undertaken, in regard to the cancer of breast 
and uterus, to make the following enquiries : 


1) statistical, based upon the mortality figures, 2) clinical, based on 
special enquiries into the antecedent histories of patients still alive but who 
were suffering or had suffered from cancer of either of these sites. Both 
lines of enquiries have been followed in each selected country — England 
and Wales, Italy and Holland. The statistical data used have been obtained 
partly from mortality statistics ; partly from figures specially extracted from 
official records and analysed with reference to the particular objects; and 
partly by means of a special form of death certification. Some extracts of 
the results of these enquiries have been referred to here. As regards the 
Clinical side, records were made of the antecedent histories of the women 
who, being still alive and able to give their own history, had suffered or 
were then suffering from the disease. Similar histories were obtained from 
a corresponding number of women of similar ages who were not suffering 
and who, so far as could be ascertained, had not suffered, from cancer of 
any site. ‘These women served as a control to the cancer patients. 

In using the clinical material, it was proved that the fertility of the 
married women who developed cancer of the breast was significantly less 
than that of the married women of the control group, when full allowance 
had been made for age, length of exposure to risk of pregnancy and the 
possible direct influence of the disease itself. All these results are mutally 
confirmatory and establish beyond doubt that a fertility below the normal 
for the particular nation is associated with increased liability to cancer in 
the case of breasts. Whether the relation signifies a general greater liability 
to cancer in the case of breasts which have never developed for purposes 
of lactation or characterises a particular innate physiological type can not, of 
course, be determined by statistical analysis alone. 

The chief points of further data derived from the clinical 
investigations on cancer of the breasts are : 

a) Acute suppurative puerperal mastitis does not show any 
associations with the development of cancer, since it occurs fully 
as frequently among women who do not develop cancer. 

b) Deformity of the nipple, or abnormality of function of 
lactation, as also non-suppurative. 

c) Lactation — unless possibly prolonged for one and a half 
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to two yeas— has no association with cancer. There was also 
a larger number of women among the cancer patients who for 
one reason or another had never suckled their children. 

d) Injury of a severe nature, or often repeated lesser ones, 
appears also to be associated with the onset of cancer. It is, 
however, impossible to say how far the breasts of these women 
may have been the seat of a hyperplasia (chronic mastitis) which 
itself, rather than the reported injury, has predisposed them to 
the onset of cancer. 

According to the enquiries into cancer of the uterus, the 
death rates show that unmarried women are relatively little affected 
by cancer of the cervix, and the disease is almost confined to 
women who have been pregnant. It is known that cancer of the 
body of the uterus is relatively more common among single 
women. Cancer of the corpus is, however, much less frequent 
than is cancer of the cervix, and in the data for married women 
the vast majority of the cases will be cancer of the cervix. 

Although cancer of the cervix is mainly a disease of women 
who have borne children, it is the fact of a pregnancy and not 
the number of pregnancies which is the predisposing factor in the 
production of cancer of the uterus. 

The Commission could only lay stress upon the importance 
of the evidence that in general experience the occurrence of cancer 
of the cervix is associated with conditions which are, at least in 
some measure, preventable by efficient management of labour — 
particularly in primiparae ”. 


c) Chronological course of site-incidence 
rate of cancer mortality. 


In the accompanying table the death rates ascribed to cancer 
of the stomach and liver (males and females), of the buccal cavity 
(males), of the breast (females) and of the female reproductive 
organs, in Japan, England and Wales, Italy and the Netherlands 
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for a number of recent years are tabulated. 

It will be noted that cancer of the stomach and liver is 
more prevalent in the Netherlands than in the other three countries, 
both among males and females. Japan occupies the second place 
with regard to the frequency of this form of the disease in men. 
The female rates in England, Wales and Japan are almost identical. 

The male population in England and Wales and least so in 
that of Japan. Similarly, cancer of the female breast is most 
common in England and Wales and least common in Japan, the 
mean rate for England and Wales being eleven times greater than 
that of Japan. 

Cancer of the female reproductive organs, though not quite 
so frequent in Japan as in England and Wales, has an appreciably 
higher mortality rate than in the Netherlands and Italy. 

The attached graphs illustrate a slow but constant increase 
in the mortality in England and Wales, caused by cancer of the 
stomach and liver (males), cancer of the female breast and cancer 
of the female genitalia. In Japan the mortality caused by these 
forms of the disease is remarkably constant year by year (Table 
23 and Diagrams). 
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TABLE 23. 


MORTALITY PER 10,000 FROM CANCER IN PARTICULAR 


Mean for 
1919-1925 


1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 


1925 


5.14 
5.39 
5.29 
5.3¢ 

5.25 
5.10 
5.15 


5.23 


| England 
Wales 


Cancer of the stomach and the liver. 
Males. 


& 


> 
© 


1 


3.10. 


3.10 
3.02 
3.12 
3.29 
3.20 
3.40 


2.69 


Females. 

| | > | 5% 

“ei | 2% 

7.36 | 3.18 | 2.47 | 5.61 
7.12 | 3.18 | 2.37 | 5.72 
7.54 | 3.33 | 2.50 | 5.38 
7.02 | 3.40 | 2.40 | 5.68 
7.15 | 3.38 5.49 
7.25 | | 3.87] 2.27] 5.51 
7.23 | 3.08) 2307| 5.55 
6.98 | 3.24| 2.43 | 5.64 
6.62 | 8.81| 3.21 | 2.30 | 5.42 
7.06 | 4.37 | 3.33 | 2.60 | 5.63 
7.34 | 3.39 | 3.44 | 2.45 | 5.80 
6.95 | 3.85 | 3.52 | 2.51 | 5.73 
7.05 | 3,29) 3.52 | 2.61 | 5.60 
6.95| 3.82] 3.68] — | 5.36 
6.88 | 3.27 | 3.66; — | 5.28 
6.98 | 3.47 | 3.46| 2.49 | 5.54 


*]) The data during 1911-1919 for England and Wales, Netherlands and 
Italy (up to 1918) are referred to the Report, by Sir George Buchanan, 
on the work of the Cancer Commission for the years 1923-1927. 

) The data for England and Wales during the period for 1920-1925 are 
referred to the Great Britain Statistician Review 1925 (Pt. T) (Malignant 
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tumours inclusive). 
The data for the Netherlands for the same period are referred to the 


Government Statistics of Causes of deaths in Netherlands 1920-1925 


(Malignant tumours included to the category of cancer). 


For Italy during 1919-1925, they are referred to the statistics of Causes 


of Deaths (Malignant tumours are included to the category of cancer). 
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SITFS IN JAPAN AND CERTAIN OTHER COUNTRIES.* 


| Cancer pcb buceal Cancer of the breast. Cancer of the female 
‘emales, genitalia. 
>» | ¢ |33| > | $s 
1.13, 0.44! 0.51 1.54 | 0 58 | 0.98 2.43 | 1.48 | 1.17 
1.15) 0.41) 0.58 1.97 | 0.55 | 1.19 2.46 | 1.40 | 1.2 
| 1.20) 0.45) 0.36 2.02 | 0.59 | 1.08 2.55 | 1.50 | 1.40 
ts su bo bo 1.99 | 0.59 | 1.10 2.50 | 1.51 | 1.31 
1.31| 0.41 2.2 — |1.12 2.46| — |1.32 
1.46 0, 50 0.41 2.11 0.56 | 1.15 2.47 | 1.49 | 1.22 
% 61 0. .53 0.38 2.13 | 0.56 | 1.10 2.56 | 1.40 | 1.30 
1.69 0.48 0.45 2.07 | 0.59 | 1.12 | | 2.54 | 1.43 | 1.3 
0.22 1. 0. 0.41 0.19 | 2.20 | 0.58 2.26 | 2.55 | 1.40 1.44 
|0.24 1. be .49 0.42 | 0.27 | 2.28 | 0.60 | 1.22 | 2.87 | 2.54 | 1.40 1.49 
0.22 1.37) 0.52 0.41 | 0.19 | 2.36 | 0.59 | 1.26 | 2.27 12.74 1.35 1.44 
| 0.23) 1 1.39 0.55 0.39 | 0.20 | 2.42 | 0.56 | 1.29 | 2.25 | 2.69 | 1.30 1.47 
| 0.26 1.39 0.54) 0.36 | 0.22 | 2.49 0.58 1.41 | 2.27 [2.75 1.25 1.54 
| 0.19) 1.35) 0.36 | 0.21 | 2.54 | — 11.46 | 2.2 | 2.78 | 1.08 
0.96 1.42 | 0.34 | 0.22 | 2.65 | 1.57 | 2.28 | 2.81! — | 1.64 
0.23 1.38 0. 9.88 0.2 | 2.43 | 0.58 | 1.97 | 2.24 2.69 11.36 | 1.57 
| | | | | | 


5) For Japan in the period 1919-1925, they are referred to the Government 


Statistics of Causes of Deaths. 
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Rares PER 10,000 Cancer OF THE 
STOMACH AND LIVER. 


Men 
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Cancer of the Breast 


(Women) 
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England & Wales Italy Japan Netherlands 


XIL VARIATION IN MORTALITY RATES OF THE 
SEVERAL FORMS OF CANCER IN THE 
DIFFERENT PREFECTURES 
OF JAPAN. 


A study of the attached tables and maps accompanying 
this report shows a well marked and interesting difference in the 
intensity of cancer prevalence in the different parts of Japan. 

Confining our attention for the moment to cancer of the 
stomach and liver and cancer of the female reproductive organs 
it will be noted that the former is responsible for relatively very 
high mortality rates, both among males and females in certain 
well-defined and circumscribed areas in the Main Island in Japan. 

Four such areas may be noted 

1) Nara, Shiga and adjacent Prefectures. 

2) Chiba and Saitama Prefectures. 

3) An area of which Niigata Prefecture is the centre. 
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4) A smaller area iucluding Tottori Prefecture. 

It is interesting to note that the mortality ascribed to cancer 
of the female reproductive organs is relatively low in all of the 
four areas noted above. This form of the disease is most in 
evidence in parts of the Southern Island Kyushu and in southern 
parts of the Main Island, where a prevalence of cancer of the 
stomach and liver is below the mean. 

These facts seem to indicate that the differences are real 
and not determined by varying degrees of accuracy of diagnosis. 
It may well be, on the other hand, that the reported low rates 
of prevalence of all forms of the disease in the North Island is 
an expression of the less well developed medical resources of 
that part of the country. 

A more detailed study of the tables reveals other anomalies : 
thus the Nara Prefecture which returns the highest death rate 
for cancer of the stomach and liver and of the oesophagus has a 
low rate for cancer of the breast and the female genital organs. 
Somewhat similar facts are observed with regard to Wakayama 
and Yamaguchi Prefectures. In the Okinawa Prefecture cancer 
of the oesophagus appears to be unduly prevalent in males, but 
very rare in females. 

A table is also attached showing the differences in the 
incidence of certain forms of cancer in urban and rural areas 
respectively. 

In urban areas have been included towns containing a 
population of 100,000 and over. The most striking difference in 
the rates concern cancer of the buccal cavity and the female 
reproductive organs. (Tables 24, 25 and 26). 
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TABLE 26. 


MORTALITY FROM CANCER BY SITES PER 100,000 INHABITANTS, 
40 YEARS AND OVER, IN URBAN AND RURAL 
AREAS OF JAPAN 1919-1923.* 


Cancer of Cancer of ancer OF Cancer of; Cancer | Cancer 

Buecal | Oeso- per | Female | of of all 

Cavity. | phagus Ri Fin Breast | organs 

Vikan | 12.95 | 25.00 | 224.34 | | | 303.58 

ai Tew 8.86 | 25.13 | 210.36 | | | 279.28 
Total 9.50 | 25.12 | 211,86 | | 281,88 

Urben 4.70 | 9.27 |.143.18 | 115.10 | 4.91 | 216.66 
FemalesyRural | 3.28 | 9.18 125.53 | 82.42 | 3.84 | 254.15 
Total | 3.42| 9,19 | 197,05 | 85.57| 3.95 | 260,16 

Urban | 8.94! 17.34 | 184.79) 55.93 | 10.10 | 309.75 

Total {Rural | 5.99| 16.90 | 42.56 7.44 | 266.34 
Total | 6.29| 16.94 [168.28 | 42.92 7.69 | 270.76 


| 
j 


XII. CO-EFFICIENT CORRELATION BETWEEN MORTALITY 
RATES FROM CANCER AND FROM CERTAIN 
OTHER DISEASES. 


It is reasonably certain that according to the present posi- 
tion of medical science, there is, to some extent, an overlap 
between the death rates from cancer and diseases falling under 
other headings, and that the effect of this overlap will be to 
artificially enhance or diminish the cancer mortality on record in 
various localities or countries. 

Errors in death certification of cancer are most certainly 
both positive and negative, that is to say, the cases are classified 
as cancer when in reality cancer is not the cause of death; on 
the other hand there are instances of cancer being diagnosed as 


“ non-cancer”. 


* Population established by the census for 1920 was dealt with in this calculation. 


| 
| 
» | 
| 
| 
| 
| 
| 
| 
| 
| 
: 
34 


MORTALITY FROM CANCER OF THE STOMACH AND LIVER 


Ahichi 22 
Akita 2 
Aomori 
Ehimé 37 
Fukui 14 
Fukuoka 39 
Fukushima 7 
Gifu 15 
Gumma 11 
Hiogo 29 
Hiroshima 33 
Ibaraki 183 
Ishikawa 

Iwate 3 


Kagawa 35 
Kagoshima 45 
Kanagawa 20 
Kochi 38 
Kumamoto 43 


Kyot 


o 24 


Miyagi 5 
Miyazaki 44 


Miye 


27 


IN MALES BY PREFECTURE 1919-21. 
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MORTALIIY FROM CANCER OF THE FEMALE’ REPRODUCTIVE 


OrGANS BY PREFECTURE 1919-1921. 
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Assuming the possibility that a certain number of cancer 
deaths may be included under the diagnosis “senility” and 
“ill-defined” or “ unknown causes of death” the mortality from 
these two causes has been computed in various districts of Japan 
(47 Prefectures) and correlated with that of cancer mortality. 


The coefficient of correlation r= Zxy + 0.6745 (17) between 
noxoy Mn 


the cancer mortality (all age-groups) and that from senility was 
found to be r=+0.02+0.09 which shows that there is no 
correlation between these two. 

A slight positive correlation was found between cancer (all 
age-groups) and ill-defined causes (all age-groups) (r=+0.15 + 
0.09) ; on the other hand a slight negative correlation between 
cancer mortality (all ages) and that of unknown causes (all ages) 
could be observed (r=—0.27+0.09). When making the same 
computation for urban and rural areas, no correlation has been 
found (r= +0.0414+0.1655) between cancer mortality 60 years 
and over and that of senility in the urban areas (17 cities of 
population over 100,000) in 1919-1923, while a slight positive 
correlation (r= + 0.2587 + 0.0928) exists in respect to 47 rural 
districts. All these correlations are so slight that they cannot be 
considered significant. 

A significant positive correlation between cancer mortality 
40 years and over and the mortality from unknown and ill-defined 
causes in the same age group has been found in the urban 
areas (r= + 0.5507 + 0.09826), no correlation, however, appearing 
in rural areas with r= —0.0551 + 0.09826. 

The following conclusions may therefore be drawn: 

Cancer mortality as a whole in Japan is not influenced to 
any considerable degree by lack of proper certification of cause 
of death. 

The correlation between cancer mortality (all ages) and 
that of infant mortality in the various districts of Japan is 
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expressed by the coefficient r= +0.19+0.09, a low positive 
correlation. 

Correlation between cancer mortality (40 years and over) 
and that of tuberculosis (same- age group) in the 47 prefectures 
was found to be r= +0.4806 +0.0748, a significant positive 
correlation ; and there has also been a significant positive correla- 
tion between cancer mortality (40 years and over) and that of 
respiratory diseases (same age group). 

A low positive correlation (r= +0.2916 40.0900) was 
attached to the coefficient correlation between mortality rates 
from organic heart disease (40 years and over) and that of cancer 
mortality (in the same age group) in the same districts. 

In order to determine if the various cancer mortality rates 
might not be due to more cases being diagnosed in the districts 
having greater diagnostic facilities (hospitals, larger proportion of 
physicians etc.) the coefficient of correlation between cancer 
mortality and the number of physicians per 10,000 inhabitants, 
the number of physicians per 100 square kilometres, as well as 
with the number of hospitals per 10,000 population and the 
number of hospitals per 10,000 square kilometres, have been 
computed. 

It has been found that the coefficient of correlation is in 
every Case positive, being higher (r= +0.45+0.08) between the 
cancer mortality and the number of physicians per 10,000 
population and lower (r=+0.13+40.09) between the cancer 
mortality and the number of hospitals per 10,000 population. 

It might perhaps be inferred that the higher mortality 
registered in districts showing a greater proportion of physicians 
and hospitals may be attributed to greater facilities of establishing 
the diagnosis of cancer, but it is also possible that this correlation 
may be due toa third factor as for example advancing industriali- 
sation or urbanisation of certain districts. The fact that no 
significant negative correlation is found between cancer mortality 
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and ill-defined causes of death would rather point toward the 


second alternative. 


XIV. CONSIDERATIONS OF THE VARYING CANCER MORTALITY 
RATES IN THE DIFFERENT DISTRICTS OF JAPAN. 


The objection might be raised that the large variations in 
rates of mortality from cancer shown in the various Administrative 
Districts of the Empire of Japan, may be due not to any diffe- 
rences of intensity of aetiological factors — e.g. race, occupation, 
habits of life, etc. — but merely to differences of (1) age distribution, 
(2) accuracy of medical certification of the causes of death. 

The first point has been tested by the indirect method of 
age standardisation. It is assumed that the age liability to cancer 
is the same in Japan as in England and Wales (not, of course, 
the actual rates at ages but the ratios of these rates) and accor- 
dingly standardising factors for the male and female population of 
each prefecture have been computed. By means of these the 
crude rates have been standardised and the results appear in 
Table 27 A. After such standardisation a considerable local 
heterogeneity persists. The variations are therefore not explicable 
by differences of age constitution. 

In order to test the second explanation, the proportion of 
medical practitioners to the whole population, the proportion of 
deaths from senility to the whole population, and the proportion 
of deaths assigned to ill-defined causes to the whole population, 
have been used as measures of accuracy of certification. These 
variables have been associated with the death rate from cancer 
by the method of multiple correlation. The various statistical 
constants are set out in Tables 27 B (1), B (2) & B (3) and the 
regression equations have been used to obtain conjectural figures 
which would thus be standardised with regard to accuracy of 
certification — so far, of course, as the variables mentioned are 
measures of such accuracy. Thus, using equations 5 and 6 Table 
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27 B (3), we have computed: the potential death rate from 
cancer for males and females separately for each district, and the 
fraction —the mean rate for all districts divided by the potential 
rate — has been used as a standardising factor for accuracy of 
certification. The actual rates have been multiplied by the factors 
just described and the results are shown in Table C. It is at 
once obvious that allowance for the factor of certification does 
not reduce the local rates to a uniform level. Hence, so far as 
the means at disposal allow us to reach a conclusion, we are 
entitled to infer that the differences do really represent true inter- 
local differences, — whether of incidence and mortality or only of 
mortality cannot be decided. (Table 27). 


Japan. CANCER 
27 A. 


CANCER DEATH RATES STANDARDISED FOR AGE. 


Males | Females. 


~ Crude Death | Standardised * 


| Crude Death [| Standardised * 
| 
| 
| 


er Rate. | Death Rate. Rate. _Death Rate. | 
Tokyo 7.0 | 6.51 | 7.0 | 6,24 
Kyoto | 8.2 | 7.25 | 8.0 | 6.42 
Kanagawa | 6.4 5.51 | 6.0 | 5.14 
Hyogo | 6.0 | 5.62 | 6.1 5.88 
Nagasaki | 5.5 | 4,80 | 5.9 | 4.80 
Niigata | 8.3 | 8.06 | ET | 6.94 
Saitama | 71 | Ya | 6.2 | 5.82 
Gumma | 6.0 | 6.39 | 5.8 | 5.86 
Chiba | | | 6.07 
Ibaraki | 7.2 | 6.36 | 6.6 | 5.61 
Tochigi | 7.0 | 7.38 | 6.5 | 6.52 


* Standardised to the death rates from cancer at ages in England and Wales 1901-10. 
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Nara | I as | ©1029 | 95 
Miye | 8.2 | 7.50 | 7.8 | 6.29 
Aichi | 5.4 | 5.18 | 5.8 5.19 
Shidzuoka 4,7 | 4.48 | 5.3 4.96 
Yamanashi 6.8 | 6.69 | 6.1 5.66 
Shiga 9.0 5.94 
Gifu | so | es |. 5.24 
Nagano | 72 | 6.6% | 6.7 6.01 
Miyagi | | 7.3 7.24 
Fukushima | 6.3 | 6.30 | 6.5 6.40 
Iwate | 3.7 3.23 | 4.9 4.38 
Awomori | 318 | 4.24 | 4.4 4.91 
Yamagata | 6.9 | 7.42 | ve 7.09 
Akita | 4,8 | 5.38 | 5.0 5.25 
Fukui | 6.5 | 5.91 | 5.6 4.65 
Ishikawa | 6.5 | 6.00 | 5.92 
Toyama 6.9 | 6.65 | 6.6 6.12 
Tottori | 7.4 | 5.97 | 7.1 5.24 
Shimane | tes | 5.56 | 7.4 5.45 
Okayama | 6.4 | 5.28 | 6.9 5.50 
Yamaguchi | 7.7 | 7.7 | 6.16 
Wakayama | 10.0 | 9.64 | 7.3 | 6.41 
Tokushima | 5.5 | 4.61 | 5.4 | 4.32 
Kagawa | 5.6 5.45 | 6.2 | 5.75 
Ehime | 6.9 | 6.18 | 6.7 | 5.77 
Kochi | 5.9 
Fukuoka | 9 | 7.24 | 7.6 | 7.06 
Oita | se | 444 | 62 | 514 
Saga | 9.4 | 9.41 9.1 | 8.54 
Kumamoto 6.3 | 5.65 6.9 5.71 
Miyazaki 5.2 | 5.18 6.0 | 5.36 
Kagoshima 4,8 | 4.87 4.5 | 4.11 
Okinawa 5.36 26 | 24 
Hokkaido 4.6 | 5.25 | 4.5 | 5.28 
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27B (1). 


Cancer in Japan (47 districts) 
Mean and standard Deviations of crude and corrected rates of mortality. 


Stand. Coefficients 
‘ Deviation. | of Variation 
Cancer Mortality 
Crude rates Mortality per 10,000 
inhabitants. Males 6.72 1.7389 25.9 
Mortality per 10,000 inhabitants. 
Females 6.46 1.2610 19.5 
Rates standardised for age distribution 
Mortality per 10,000 inhabitants. | 
Males | 6.57 1.8317 23.8 
Mortality per 10,000 inhabitants. 
Females 5.75 1.1442 19.9 
Rates corrected for accuracy of certi- 
fication Mortality per 10,0C0 in- 
habitants. Males 6.74 1.7749 26.3 
Mortality per 10,000 inhabitants. | 
“emales 6.50 1.4691 22.6 
Doctors per 10,000 inhabitants 
(1919) 7.57 2.2195 29.3 
Mortality per 10,000 inhabitants 
from Senility (1911-15) 11.55 3.7570 32.5 
Mortality per 10,000 inhabitants 
Ill-defined and Unknown Causes 
(1911-15) 12.39 3.0443 24.6 
27B (2). 
Cancer in Japan. Coefficients of Correlation. 
Males. Females. 
Mortality from Cancer & Doctors per 
population + .1471 + .096 | + .3790 + .084 
Mortality from Cancer & mortality from 
senility..... SR RE ee — .0316 + .098 | + .0474 + .098 
Mortality from Cancer & mortality ill- ; 
defined and unknown causes.......... — ‚1665 + .096 | — .3616 + .086 


2 
4 » 
3 
= 
| 


Statistical Study of Cancer Mortality 


Mortality from Cancer (standardised) | 


& Doctors per 10,000 population ....| + .0225 + 


Mortality from Cancer (standardised) 
& ill-defined & unknown causes ...... 0451 


Doctors per 10,000 population & | 
mortality from senility .............. 
Doctors per 10,000 population & | 
mortality ill-defined & unknown causes | 


Mortality from senility and mortality | 
ill-defined & unknown causes ........ 


Partial Correlations. 

Mortality from Cancer & Doctors per | 

10, 000 population. Constant, ill-defined | 

and unknown causes | + 11482 
Mortality from Cancer & Ductors per 

10,000 population. Constant senility + .0772 
Mortality from Cancer & Doctors per | 

10,000 population. Constant ill-defined | 


& unknown causes and senility | + .0783 + 


Mortality from Cancer and Senility. 
Constant ill-defined and unknown causes 


| 
and Doctors | 一 .0856 + 
Mortality from Cancer and ill-defined | 
and unknown causes. Constant senility | 
and Doctors | — .1098 


in Japan. 
+ .098 | + 
+ .098 | — 
+ .0315 + 
— .4834 + 
— .0055 + 
| 
+ .096 | + 
+ .098 | + 
| 
+ .098 | + 
| 
| 
+ .098 | + 
| 
+ .097 | — 


+ .084 


092 


I+ 


+ .098 


+ .cus 


I+ 


-098 
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j 
0907 
2291 + .098 
.2650 + .(91 
-098 
BEER 
| 
| -098 
2502 
u 
4 
-0418 
.2208 
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Taste 27B (3). 
Cancer in Japan Regression Equations. 
Equations, of 
prediction 
a 1) Cancer in terms of doctors Males....| c= .1878 d+5.5003 1:8 
x Females.. | c= .6671 d+1.4145 
3) Cancer in terms of ill- 
defined and unknown 
causes Males ...| c=— „2915 u+10.3335 Ld 
gg PR Females.. | c=— .8730 u+17.2801 2; 
Cancer in terms of Doctors, Senility and standard Mean error , en 
ill-defined and unknown causes of p 
Distribution] * rediction 
5) Males. Equation e=-+.0691 d— „0162 
s—,0708 u +7.2636 1:71 1.36 1.2 
6) Females. Equation c=+,1506 d+.0127 
s—.0966 u +6.3733 1.14 91 .86 


| 


d=doctors per 10,000 population, s=mortality from senility, u=mortality 


from ill-definegd and unknown causes, 
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XV. CONCLUSIONS. 


Summarising the foregoing statistics and observations the 
following general conclusions may be drawn: 

1. Mortality from cancer for all age groups in Japan 
during the period 1905-1924 showed a slight increase from 
1905-1920, after which year, up to 1924, it remained stationary. 

2. A gradual annual increase was remarked during the 
course of the years 1899-1920 in the cancer mortality for both 
age groups, 35 years and over, and 60 years and over; after 
this period it was practically constant up to 1924. 

3. During the period 1899-1924 the mortality for males 
exceeded that for females for the age group, 35 years and over. 

4. During the period 1920-1924 males displayed a lower 
mortality from cancer than females in the age group up to 40 
years, and higher mortality in the age group, 50 years and over. 

5. The highest mortality rates from cancer during the 
period 1911-1925 were found in the following five areas: 

1) Kinki area: Nara, Wakayama, Kyoto, Shiga Osaka 
and Miye prefectures ; 

2) Chiba and Tokyo prefectures ; 

5) The northern area, comprising Niigata, Yamagata, 
and Miyagi prefectures ; 

4) San-in area; Tottori, Shimane, Yamaguchi prefec- 
tures ; 

5) The northern part of Kyushu Island. 

The lowest death rates from cancer were observed in 
Hokkaido, the south-eastern part of Kyushu, Shikoku and Okina- 
wa, and in the north-eastern parts of the mainland in the area 
comprising Aichi and Shizuoka and Gifu prefectures. It has 
een proved that the differences in cancer mortality rates are 
chiefly due to interlocal differences. 

6. Cancer mortality revealed a considerably higher rate 


in urban areas than in rural, for the age group, 60 years and 
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over during the period 1919-1923; it was, however, practically 
the same in both areas for the age group 40 years and over. 
This difference in the mortality rates is chiefly due to the diffe- 
rences in the age distribution and population. 

7. The mean cancer mortality of 47 prefectures for the 
period 1911-1915, for all age groups, showed 6.6+4.22 per ten 
thousand and the standard deviation was 1,36 +4.15. 

The mean cancer rate of 47 rural districts for the age 
group 47 years and over (1919-1923) showed 26.65 +4.85, the 
standard deviation being 3.45 +4.59, while in European areas, 
including seventeen cities, the mean rate war 28.05 +1.75 and 
the standard deviation 8.94 + 1.27. 

In rural areas the mean rate of 46.11+41.35 was assigned 
to cancer mortality for 60 years and over, the standard deviation 
being 13.83+0.95 as against 53.71+455.4 attributed to urban 
areas, as the mean mortality for the same age groups, and in 
these urban areas the standard deviation was 17.71 +2.50. 

&. The countries with mean cancer mortality rates for the 
age group 40 years and over exceeding 30 per 10,000 are: 

Switzerland, Sweden, Norway, Scotland, Denmark, 
Czechoslovakia, Bavaria and New Zealand. 
Those with the mean between 30 and 25; 
Germany, Australia, Canada, Ireland and Japan. 
With the mean less than 24: 
France, Portugal, Spain and Belgium. 
High standard deviations were found in the following 


countries : 


Czechoslovakia, Switzerland, Australia, Ireland, France 
anp Japan (in urban areas) ; 
and a lower one was found in: 
Belgium, Norway, Denmark, Canada and Sweden. 
9. Cancer of the stomach and liver is the most common 
form of the disease of both sexes in Japan, but relatively more 
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common among males than among females. Cancer of the female 
reproductive organs comes next in frequency. Breast cancer 
appears to be remarkably less frequent than in European countries. 
Cancer of the oesophagus is more prevalent among males than 
among femaler. 

10. Cancer of the digestive tract is, though common in 
Japan, less frequent than in England and Wales, the Netherlands, 
and Switzerland, but is more frequent than in New Zealand and 
Italy. 

A remarkably low rate is attributed to cancer of the breast 
in Japan as compared with that of other countries above stated. 

Cancer of the female reproductive organs is somewhat more 
frequent in Japan than elsewhere, though the death rate ascribed 
to this form of the disease is slightly in excess of that recorded 
in England and Wales. 

11. In the course of a number of recent years it has been 
noted that there was a slow but constant increase in the morta- 
lity in England and Wales, caused by cancer of the stomach and 
liver (males) and cancer of the female genitalia. In Japan, Italy 
and the Netherlands, the mortality from these forms of the. 
disease is remarkably constant year by year. 

12. A relatively high mortality rate is attributed to cancer 
of the stomach and liver in the following four areas: 

1) Nara, Shiga and adjacent prefectures. 

2) Chiba and Saitama prefectures. 

3) An area of which Niigata prefecture is the centre. 

4) A smaller area including Tottori prefecture. 

The mortality ascribed to cancer of the female reproductive 
organs is found to be comparatively low in all of the four areas. 
This form of the disease is most in evidence in parts of the 
southern island Kyushu and in the southern parts of the Main 
Island, where a prevalence of cancer of the stomach and liver is 
below the mean. Low rates of prevalence of all forms of the 
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discase are reported in the northern part of the Main Island and 
Hokkaido. The Nara prefecture which returns the highest death 
rate for cancer of the stomach and liver and of the oesophagus 
has a low rate for cancer of the breast and the female genital 
organs. Somewhat similar facts are observed with regard to 
Wakayama and Yamaguchi prefectures. 

13. Urban areas have a remarkably higher rate than rural 
arcas of cancer mortality of the buccal cavity and the female 
genitalia as regards the age group 40 years and over. No 
appreciable differences between urban and rural areas have been 
noted in other forms of cancer. 

14. The results derived from the coefficient correlation 
between cancer mortality and mortality from certain other 
diseases may be an indication that cancer mortality as a whole 
in Japan is not influenced to any considerable degree by lack of 
proper certification of causes of death. The positive coefficient 
correlation between cancer mortality and the number of physicians 
and hospitals might perhaps be inferred that the high mortality 
registered in districts showing a greater facility for establishing 
the diagnosis of cancer, but it is also possible that this correlation 
may be due to the third factor, for example, the advancing 
industrialisation or urbanisation of certain districts. The fact that 
there is no significant negative correlation of death would rather 
point to the second alternative. 
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Abstracts of the Originals. 


Beitrage zur Immunitat des Tiertumors. 
Von 


Dr. Fusao Ishiwara. 


Privatdozent an der medizinischen Fakultät der Universität zu Tokio. 


Um das Kaninchen zu immunisieren, injizierte ich 50. mg. 
fein zerriebener frischer Azzow’scher Kaninchen-Sarkom-Suspension 
intravenös in Intervallen von 2 Tagen 10 bis 20 mal; während 
der Zeit, in der die Injektionen gemacht wurden, wurde das Tier 
mager und schwächlich ; die Muskulatur wurde auffallend atonisch, 
die Injektionsstelle am Ohrlappchen schwoll ödematös an oder 
zerfiel nekrotisch ;- die Tiere kamen öfters um. Nur 2 Versuchs- 
kaninchen wurden gegen mehrfache Impfung refraktar. Bei Ver- 
abreichung noch geringerer Mengen oder gleichzeitigem Immuni- 
sierungsversuch mit Impfung ist keine erworbene Immunität nach- 
weisbar. 

Immunitätserscheinungen bei mehrfacher Impfung treten beim 
Jenson’schen Rattensarkom deutlich in Erscheinung, niemals aber 
bei Aztow'schen polymorphen Kaninchensarkomen. Um Immuni- 
tätserscheinungen dieser Art beim Rattensarkom nachzuweisen, 
muss die zweite Impfung mindestens 6 Tage später als die erste 
vorgenommen werden, sonst wachsen die zwei an der Ratte 
geimpften Tumoren ohne gegenseitige Beeinflussung. Die Im- 
munität war in meinen Versuchen nach Resorption oder vollstän- 
diger Resektion des Tumors, der schon über zwei Wochen ge- 
wachsen war, am sichersten zu beobachten ; sie ist dann ziemlich 
lang dauernd, in einem Fall hielt sie über ein Jahr an. 

(Autoreferat.) 
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A Study of a New Therapeutic Method for 
the Malignant Neoplasma. 
(The Second Report.) 


By 


Dr. Fukuichiro Nakamura. 
(Department of Surgery and Pathology, Medical College, Keio 
University, Tokio, Japan.) 


A portion of rat’s sarcoma was cut off and emulsion was 
made out of it. This emulsion was diluted with physiologic salt 
solution to the strength of 1.024 and was then frozen in the ice- 
making machine with the temperature of —15.00 C. Beginning 
from the next day, this emulsion was injected subcutaneously on 
alternate days to those rats which had been operated on the 
previous day with ratio of 0.1 gr., 5.0 gr., and 10.0 gr. per kilo 
of their body weight. 

For the control, the same emulsion was injected into those 
rats whose tumors were partly extirpated, i.e., a part of the 
tumor tissue had been allowed to remain, and also to those which 
bore the tumor but were not operated on. 

The result obtained from these experiments are as follows: 

In the group of the animals which had been injected with 
an adequate amount, that is, 5.0 gr. of the emulsion made out 
of the extirpated part of their own tumor, the remaining tumors 
showed, after a few days, a distinct regressive alteration, the 
arrest of their growth 6-10 days after, and after 10-16 days 
they began to become smaller. 

Although the same amount of the emulsion had been in- 
jected, when the emulsion was that made out of the tumor of 
the same sort but not of their own tumor, the diminution of the 
rate of the growth, the arrest of the growth and the reduction 
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of the size occurred usually some days later, having been com- 
pared with in the former group. 

When the dose of the emulsion injected was 0.1 gr. per kilo., 
the effects began to show themselves somewhat 6 days after the 
administration. 

While the administration of the emulsion made out of the 
auto-tumor showed in turn the arrest of growth and the diminu- 
tion of the remaining tumor from 14-15 days after, the effect of 
the emulsion on the other animals was far less than on the former, 
i.e. the arrest of the growth of the tumor was seen, but not the 


diminution of its size. 
Histological Observation. 


Regardless whether the emulsion was from auto tumor or 
from the other, or the amount of it used, there was clear evidence 
that the retardation of growth of tumor took place in those 
animals injected. 

In some of the animals there was not a distinct area to diffen- 
tiate the necrobiotic zone and the extent of normal tumor but in 
others there were what is called a “dark zone”, though there 
were only a few dark strictly bordered zones. 

In those tumors the growth of which had been stopped or 
diminished, and where there was a clear line of demarcation, the 
regressive alteration took place around the peripheral range or 
around the blood vessels. There were a small number of tumor 
cells remaining near the central part of the tumor which grew 
smaller. 

Considering all these facts, I came to the conclusion that 
the result of injection is much more effective when the emulsion 
is made out of their own tumor than otherwise. The emulsion 
has a property of antigen, and it produces a specific immunity, 
having a destructive effect on the tumors of the animals bearing 
them. (Abstracted by the auther.) 
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On a Tumor-like Teratoma Produced by Means 
of the Inoculation of Embryonic Tissues. 


By 


Masao Ide, 
Assistant of the Pathological Laboratory of the Medical College 
of Nagasaki (Director: Prof. Dr. K. Takeuchi.) 


After inoculation of embryonic tissues into the tissues of 
adult animals I observed growth or reduction of the former over 
one year, and also studied microscopical appearance of the grown 
embryonic tissues. 193 portions of subcutaneous tissues, muscles, 
abdominal cavities, thoracic cavities, etc., of 139 mice were taken 
for the experiment. 

About 72% of inoculated tissues grew, and 28% retrogressed 
eventually. The new and most interesting results of this experi- 
ment are the following : — 

1. A few tissues grew so enormous that their weights 
were about 1/3--1/4 of the body weight of the host animals. 
Such large tumors made by inoculation of embryonic tissues are 
not yet known in literature. Histological characters of these large 
tumors were just like those of human teratoma. It might be 
considered that these tumors should be called true neoplasma or 
“teratoide Geschwulst”’ of Askanazy, because of their tendency 
of continuous and autonomous growth which sacrifices the life of 
the host. 

2. It was ascertained that newly formed tumors gradually 
changed their histological appearance. In a short time (about 50 
days) after inoculation of the tissues, cartilaginous tissues grew 
much more than other tissues. Many authors reported on this 
period of the tumor growth and thought that the tumor mainly 
consisted of cartilaginous tissues. After a long time (about one 
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year) cartilaginous tissues diminished and the growth of epithelial 
elements took place. Cartilaginous tissue grows, therefore, only 
during the early period. The true neoplasma-like growth contained 
much epithelial tissue. In other words, the epithelial element of 
tissue grows gradually and continues its growth for a very long 
time. 

3. The growth of tissues in the thoracic cavity, on which 
nothing is yet written in literature, was more vigorous than in 


other locations. 
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